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Abstract 
This study examined how parent-child relationships may facilitate children’s higher-order 
cognition. A cross-sectional design was used to examine the relationship between positive and 
negative parenting factors and both neuropsychological and parent-report measures of children’s 
executive functioning (EF), attention, and working memory. Participants included ninety 8- to 
12-year-old children and their parents. Though parenting was largely unrelated to 
neuropsychological performance, several positive and negative parenting dimensions were 
associated with parent ratings of children’s attention, EF, and working memory. Relational 
frustration and parental involvement were robust predictors of child difficulties with inattention 
and EF, controlling for relevant covariates. Though the causal direction needs further 
investigation, results suggest that parent-based interventions for enhancing children’s higher-
order cognition or reducing symptoms of attention-deficit hyperactivity disorder (ADHD) may 
benefit from improving parental involvement and reducing relational frustration. Moreover, the 
low agreement between parent-report and neuropsychological measures of EF, attention, and 
working memory has important clinical implications. 
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Chapter 1: Introduction and Review of Literature 
 Parents influence their children’s outcomes across a wide range of domains, including 
academic achievement, social competence, and behavior problems (e.g., Pettit, Bates, & Dodge, 
1997; Steinberg, Lamborn, Dornbusch, & Darling, 1992). Cognitive functioning is one of the 
areas of child development most consistently linked to parenting (Meadows, 1996). Children 
show superior cognitive performance when their parents provide verbal scaffolding (Landry, 
Miller-Loncar, Smith, & Swank, 2002), are involved in their children’s education (Fan & Chen, 
2001), and encourage academic success (Seginer, 1983). Less intuitive is the consistent 
association between cognitive development and more global aspects of the parent-child 
relationship (Berk & Spuhl, 1995), such as secure attachment (Main, 1983; Matas, Arend, & 
Sroufe, 1978) and an authoritative parenting style—one high in responsiveness, demandingness, 
and support for children’s autonomy (Steinberg et al., 1992). Global parenting qualities have 
been linked to cognitive outcomes including IQ and academic achievement (Estrada, Arsenio, 
Hess, & Holloway, 1987; Pianta & Harbers, 1996). Fewer studies, however, have explored the 
relationship between global parenting behaviors and more complex aspects of cognitive 
functioning, such as executive functioning (EF), attention, and working memory. These domains 
encompass a range of skills, including alertness, planning, and monitoring (Lamar & Raz, 2007), 
that are necessary in school, at home, and in social settings (Samuelson, Krueger, & Wilson, 
2012). Deficits in higher-order cognitive abilities are associated with lower academic 
achievement, poorer social functioning, and internalizing and externalizing disorders (e.g., 
Biederman et al., 2006; Miller & Hinshaw, 2010). Therefore, it is important to examine how 
parents may foster complex cognitive skills through the quality of their interactions with their 
children. 
  2 
 
 
A growing number of theories suggest that positive parenting practices foster complex 
cognitive skills in children, including cognitive self-regulation. Much of the literature on EF uses 
the term “self-regulation” to refer to cognitive self-regulation. Self-regulation broadly refers to 
the ability to “monitor and modify behavior, cognition, and affect…in order to achieve a goal” 
(Murtagh & Todd, 2004); hence, it is thought to comprise the two sub-categories of cognitive 
and emotion regulation (Fuhs, Farran, & Nesbitt, 2013; Magar, Phillips, & Hosie, 2008). 
Whereas emotion regulation refers to “the control of affect, drive, and motivation” (Magar, 
Phillips, & Hosie, 2008, p. 153), cognitive regulation refers to “the control of thoughts and 
actions which are responsible for the planning and execution of behaviour” (Magar, Phillips, & 
Hosie, 2008, pp. 153–154). Thus, cognitive self-regulation is essentially synonymous with EF.  
Vygotsky (1978) proposed that children learn cognitive self-regulation by interacting 
with adults, who verbally regulate young children’s behavior. Theorists have since put forth 
specific types of parenting that may facilitate cognitive growth, including authoritativeness 
(Baumrind, 1991) and dyadic synchrony (Harrist & Waugh, 2002). Most of the research 
evaluating the association between parenting and higher-order cognitive development has 
focused on the years from infancy to preschool (Samuelson et al., 2012). During this period, 
positive parent-child interactions have been associated with superior EF and related constructs, 
such as effortful control and attentional control (Belsky, Pasco, Fearon, & Bell, 2007; Bernier, 
Carlson, & Whipple, 2010; Hughes & Ensor, 2005; Kochanska, Murray, & Harlan, 2000; 
Rhoades, Greenberg, Lanza, & Blair, 2011). Far fewer studies have focused on middle 
childhood, when children begin elementary school and higher-order cognitive skills become 
crucial. Academic success depends largely on the abilities to pay attention, hold items in working 
memory, plan, organize, solve problems, and direct behavior towards a goal. Therefore, an 
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important question is whether the parent-child relationship continues to have an impact on 
complex cognitive skills in middle childhood. A handful of studies have found support for this 
association among a diverse set of populations, including early adolescents (Eisenberg et al., 
2005), children with and without attention deficit-hyperactivity disorder (ADHD; Schroeder & 
Kelley, 2009), and children and adolescents exposed to interpersonal violence (Samuelson et al., 
2012). However, this body of research is small, and few studies have focused on parenting and 
cognitive functioning in a normative sample of school-aged children. 
 The current study attempted to answer whether the parent-child relationship continues to 
relate to children’s cognitive functioning in middle childhood. Specifically, it examined whether 
relationship characteristics such as parental sensitivity, involvement, parenting confidence, 
conflict, and discipline practices are associated with EF, attention, and working memory among a 
normative sample of 8- to 12-year-olds. This study adds to the existing body of literature by 
virtue of several unique factors. First, it extended the exploration of parenting and cognitive 
functioning to an age group that has received little attention despite the critical importance of EF 
during this period. Moreover, whereas other studies have targeted specific populations such as 
children with ADHD or those exposed to interpersonal violence, the current study examined a 
normative sample of children from diverse socioeconomic backgrounds. In addition, this study 
used a multimethod approach, assessing EF and attention with both neuropsychological and 
behavioral measures. Finally, it included a parent-report measure of parents’ EF, allowing for an 
analysis of the effect of parenting practices that controls for parents’ own EF, which likely has a 
genetic influence on children’s EF (Ando, Ono, & Wright, 2001; Friedman et al., 2006). 
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Definitions and Assessments of Attention, Working Memory, and EF 
 Attention, working memory, and EF have received extensive attention in 
neuropsychological research (Mirsky, Anthony, Duncan, Ahearn, & Kellam, 1991; Nigg, 
Willcutt, Doyle, & Sonuga-Barke, 2005; Suchy, 2009). Though different theories specify 
different relationships among the constructs, researchers agree that they are important and 
interrelated components of higher-order cognitive processing (Baddeley, 1983; Barkley, 1997; 
Nigg et al., 2005) that relate to intelligence (Schweizer & Moosbrugger, 2004; Friedman et al., 
2006). Theorists have implicated attention, working memory, and EF in both neuropsychological 
and behavioral models of ADHD (Barkley, 1997; Nigg et al., 2005), supporting their clinical 
utility. A variety of neuropsychological tests and behavioral reports are used to assess these 
cognitive skills (Lamar & Raz, 2007; Reynolds & Kamphaus, 2004; Wechsler, 2003, 2008). The 
current study employed both parent-report and neuropsychological assessments in order to 
compare the two types of assessments and allow a greater number of hypotheses to be tested. 
Attention. Attention can be broadly understood as the ability to continually focus on 
certain stimuli while ignoring others (Levine & Munsch, 2011). Neuropsychologists define 
attention not as a single construct, but as “a system of disparate networks” (Lamar & Raz, 2007, 
p. 90), often labeled alerting, orienting, and selecting. Alerting refers to a state of vigilance, or 
preparation to perceive a stimulus, and is associated with frontal and parietal regions of the right 
hemisphere. Orienting involves attending preferentially to certain sensory inputs, either 
voluntarily or reflexively, and has been linked to the frontal and parietal lobes. Selection signifies 
“choosing among multiple conflicting actions or responses” (Lamar & Raz, 2007, p. 290), and is 
associated with the anterior cingulate cortex, lateral prefrontal cortex, and basal ganglia (Lamar 
& Raz, 2007). An alternative model replaces the selection network with a similar domain called 
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executive attention (Rueda, Posner, & Rothbart, 2005). Executive attention refers to “monitoring 
and resolving conflict among thoughts, feelings, and responses” (Raz, 2004), and it is thought to 
contribute to self-regulation and to overlap with EF (Rueda et al., 2005). 
 Several neuropsychological measures and behavioral report questionnaires assess the 
various components of attention. Common neuropsychological tests or subtests that assess 
attention include the Digit Span—Forward subtest of the Wechsler intelligence tests (Wechsler, 
2003, 2008), the Trail Making Test—Part A (TMT-A; Reitan, 1971), the Stroop Color Word 
Interference Test (Stroop, 1935), and Continuous Performance Tests (CPTs; e.g., Conners, 
2014), all of which can be used with children. In addition, attention is one of the domains 
assessed by questionnaires, such as the Conners 3 (Conners, 2008) and BASC-2 (Reynolds & 
Kamphaus, 2004), that assess ADHD symptoms and related behavioral problems in children. 
Working memory. Working memory refers to the brain system responsible for 
temporary storage and manipulation of information (Baddeley, 1992). The most widely 
recognized model of working memory is the tripartite model (Baddeley & Hitch, 1974), which 
proposes three subsystems that work in tandem: a visuospatial sketchpad, a phonological loop, 
and a central executive. The visuospatial sketchpad and phonological loop allow manipulation 
and storage of visual and speech-based information, respectively, while the central executive 
controls attention and coordinates the other two subsystems (Baddeley & Hitch, 1974). Working 
memory facilitates EF by allowing individuals to keep sight of a goal, understand temporal 
relations, and use temporarily stored information to influence behavior (Banich, 2004). In 
addition, working memory is strongly related to fluid intelligence (Engle, Tuholski, Laughlin, & 
Conway, 1999) and makes up one of the indices of the Wechsler Intelligence Scale for Children 
(WISC; Wechsler, 2003, 2008). 
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Working memory is typically assessed using the Working Memory Index of the Wechsler 
Intelligence Scales (Wechsler, 2003, 2008). The Working Memory Index of the Wechsler 
Intelligence Scale for Children—Fourth Edition (WISC-IV; Wechsler, 2003) comprises two 
central subtests—Digit Span and Letter-Number Sequencing—and one supplemental subtest—
Arithmetic. Digit Span requires children to repeat orally presented number sequences forwards 
and backwards. In Letter-Number Sequencing, children are read a sequence of letters and 
numbers and asked to recall them in alphabetical and ascending order. The Arithmetic subtest 
asks children to perform orally presented arithmetic problems in their heads. Though there is no 
widely used behavioral report measure of working memory, initial steps have been made towards 
the development of a Working Memory Rating Scale, a classroom-based behavioral assessment 
of working memory (Alloway, Gathercole, & Kirkwood, 2008; Alloway, Gathercole, Kirkwood, 
& Elliot, 2009). 
Executive functioning. Many definitions of EF exist, but they converge in recognizing 
EF as a set of higher-order cognitive processes that coordinate behavior to help individuals 
achieve goals (Lamar & Raz, 2007; Levine & Munsch, 2011; Lezak, Howieson, & Loring, 2004; 
Willcutt, Doyle, Nigg, Faraone, & Pennington, 2005). EF includes processes such as working 
memory, planning, monitoring, problem solving, abstract reasoning, initiating and inhibiting 
behavioral responses, shifting set, and sequencing (Banich, 2004; Lamar & Raz, 2007; Willcutt 
et al., 2005). These skills enable individuals to “hold information in mind, manage and integrate 
information, and resolve conflict or competition between stimulus representations and response 
options” (Blair & Ursache, 2011, p. 301). Structural equation modeling with adult samples has 
supported the discreteness of the various EFs, while also showing that they group together into a 
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single higher-level construct (Miyake et al., 2000). EF involves numerous neural networks 
distributed among the thalamus, basal ganglia, and prefrontal cortex (Willcutt et al., 2005). 
 As with attention, both neuropsychological and behavioral report measures exist to 
measure EF. One of the most common neuropsychological tests of EF is the Delis-Kaplan 
Executive Function System (D-KEFS; Delis, Kaplan, & Kramer, 2001), which comprises nine 
subtests. The current study used two of these subtests: the Color-Word Interference Test, which 
measures inhibition, and the Trail Making Test, which measures visual attention, cognitive 
flexibility or set shifting, and divided attention (Lezak, Howieson, Bigler, & Tranel, 2012). 
These two subtests were chosen because they are two of the most commonly used in research 
(O’Brien, Dowell, Mostofsky, Denckla, & Mahone, 2010; Skogli, Teicher, Andersen, Hovik, & 
Øie, 2013; Wodka et al., 2008), allowing comparisons to other studies, and have both 
differentiated children with and without ADHD in at least some studies (Skogli et al., 2013), 
though the evidence has been more consistent for the Color-Word Interference test (Holmes et 
al., 2010; O’Brien et al., 2010). Children’s EF can also be assessed by behavioral report using 
the Behavior Rating Inventory of Executive Function (BRIEF; Gioia, Isquith, Guy, & 
Kenworthy, 2000a), a questionnaire in which the parent, teacher, or child reports on the child’s 
everyday EF behaviors at home or at school. The BRIEF has demonstrated diagnostic utility in 
differentiating children with and without ADHD (Alloway et al., 2009; Solanto, Etefia, & Marks, 
2004). 
Models of Cognitive Functioning That Implicate EF, Attention, and Working Memory 
 Researchers have proposed a number of models to explain how cognitive skills develop 
and operate in both typically developing children (Baumrind, 1991; Piaget, 1970; Vygotsky, 
1978) and children with psychopathology (Barkley, 1997; Luria, 1966; Nigg, 2010; Pennington 
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& Ozonoff, 1996). Only a few theories consider the role of parents or other social figures in 
shaping children’s cognitive abilities, and these models tend to focus on normative populations 
(Baumrind, 1991; Piaget, 1970; Vygotsky, 1978) and cognitive domains less rooted in 
neuropsychology, such as formal thought (Piaget, 1970), self-regulation (Vygotsky, 1978) and 
academic achievement (Baumrind, 1991). Most cognitive theories that explicitly address EF, 
working memory, and attention are deficits models of disorders, such as ADHD and autism 
(Barkley, 1997; Nigg et al., 2005; Pennington & Ozonoff, 1996). These models do not typically 
address whether parents may influence the trajectory of children’s cognitive development. 
Nevertheless, they are important to review because they implicate EF, working memory, and 
attention in both normative and non-normative cognitive functioning. 
 Barkley’s (1997) model of ADHD. Barkley (1997) was one of the first theorists to 
implicate EF in psychopathology. Barkley’s model of ADHD, hyperactive-impulsive subtype, 
identifies the central impairment in ADHD as a deficit in behavioral inhibition, which in turn 
prevents the effective performance of four EFs (see Figure 1). When functioning correctly, these 
EFs “bring one’s behavior under the control of internally represented information and self-
directed actions” (Barkley, 1997, p. 66). Therefore, in ADHD, executive dysfunction results in 
behavior that is under-influenced by internal factors and over-influenced by the immediate 
context. The four EFs Barkley recognizes are working memory, self-regulation of affect-
motivation-arousal, internalization of speech, and reconstitution. Notably, these EFs differ 
considerably from those typically recognized by neuropsychologists, with the exception of 
working memory. The EFs recognized by neuropsychologists and neuropsychological tests 
correspond more closely to Barkley’s construct of “motor control/fluency/syntax,” which 
Barkley considers the result of the four EFs. Nevertheless, the abilities he ascribes to this 
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construct include abilities that resemble neuropsychological EFs, such as response inhibition 
(“inhibiting task-irrelevant responses”), response initiation (“executing goal-directed 
responses”), and monitoring (“sensitivity to response feedback”; Barkley, 1997, p. 73). 
 
Figure 1. Simplified depiction of Barkley’s (1997) model of ADHD.  
Unlike EF and working memory, attention has no explicit location in Barkley’s model. 
However, Barkley asserts that there are two types of sustained attention—goal-directed and 
contingency-shaped—that arise from different processes. The goal-directed type relies on self-
regulation and interactions between the EFs, whereas the contingency-shaped type is primarily 
influenced by immediate contextual factors. He proposes that these two types of 
“inattentiveness” differentiate those with predominantly inattentive ADHD from those with 
predominantly hyperactive-impulsive ADHD. According to Barkley, those with predominantly 
hyperactive-impulsive ADHD have difficulty with goal-directed sustained attention, whereas 
those with predominantly inattentive ADHD have difficulties with contingency-shaped sustained 
attention. Thus, Barkley proposes two types of sustained attention, one of which develops from 
behavioral inhibition, EF, and self-regulation, and the other of which develops from a different 
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set of skills. Barkley does not specify these skills, as his model is meant to explain the 
hyperactive-impulsive subtype of ADHD. 
Multiple-pathway models of ADHD. Recently, a growing group of neuropsychological 
researchers have challenged the view that ADHD, or even a single subtype of ADHD, always 
stems from EF deficits (Nigg et al., 2005; Sonuga-Barke, 2002, 2003, 2005; Willcutt et al., 
2005). Instead, multiple neurodevelopmental pathways may contribute to ADHD, only one of 
which is difficulties with EF resulting from inhibitory control deficits. An alternative and 
complementary pathway posits that ADHD reflects impaired motivation rather than cognition, 
resulting in inferior signaling of delayed rewards (Sonuga-Barke, 2002, 2003, 2005). These two 
mechanisms of ADHD are thought to be associated with different neuropsychological circuits 
(Sonuga-Barke, 2005). Initial research has supported the distinctness of these two pathways and 
the strong contribution of each to ADHD symptoms (Sonuga-Barke, Dalen, & Remington, 2003; 
Sonuga-Barke, 2005; Thorell, 2007). Working memory impairment has been proposed as a third 
possible source of hyperactivity (Kuntsi, Oosterlaan, & Stevenson, 2001). Though these multiple 
pathways converge in producing a similar set of symptoms, they likely give rise to these 
symptoms under different sets of situational demands (Sonuga-Barke, 2005). The recognition of 
causal heterogeneity in ADHD implies that various aspects of higher-order cognition are 
interrelated, in that they contribute to common behavioral outcomes, but distinct, in that they 
involve different neurological pathways, interact differently with environmental demands, can 
affect individuals differentially, and may require different treatments. 
Neuropsychological models of cognitive dysfunction. Whereas Barkley (1997) 
explained executive dysfunction in terms of underlying behavioral disinhibition, 
neuropsychological approaches explain executive dysfunction in terms of dysfunctional brain 
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mechanisms (Banich, 2004). The areas of the brain most strongly involved in EF are frontal 
regions, particularly the prefrontal cortex and, to a lesser extent, the anterior cingulate (Banich, 
2004). Some research on EF has also implicated certain temporal regions (Banich, 2004). Both 
neuroimaging studies and studies of individuals with brain damage have contributed to our 
understanding of the role of prefrontal and other regions in EF deficits (Banich, 2004). 
Individuals with damage to the frontal lobes struggle with a variety of executive tasks, including 
initiation, cessation, and control of action; abstract and conceptual thinking; cognitive estimation 
and prediction; flexible responding to novel situations; planning sequential behavior; switching 
tasks; and self-monitoring (Banich, 2004). In addition, brain imaging studies have implicated the 
prefrontal cortex in the abilities to inhibit responses, identify task-relevant information, plan 
sequential behavior, and handle subgoals nested within larger goals (Banich, 2004). The anterior 
cingulate also appears to play an important role in EF, showing activation in tasks of response 
inhibition and error detection (Banich, 2004). 
 Banich (2004) outlines four theoretical explanations of how frontal regions may 
contribute to EF, all informed by research on individuals with frontal lobe damage. As Banich 
(2004) acknowledges, more than one explanation may be accurate. Only two of these models 
explicitly address the role of working memory and attention in EF. The first model proposes that 
the dorsolateral prefrontal cortex influences EF indirectly via working memory. According to 
this theory, working memory facilitates EF by allowing individuals to keep a goal in mind, 
understand temporal relations, and bring behavior under the control of stimuli not immediately 
available in the environment. Note that, whereas Barkley (1997) viewed working memory as a 
specific executive function, this approach views working memory as a precursor to EF. The 
second explanation posits that individuals engage in both controlled and uncontrolled 
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(automatic) mental processing, and that the frontal lobes are responsible for controlled 
processing. The controlled processing system can be thought of as a “supervisory attentional 
system” (Shallice, 1982) that “effortfully direct[s] attention and guide[s] action through decision 
processes” (Banich, 2004, p. 388). Thus, this second explanation views attention as a central 
precursor to EF, just as the first explanation identified working memory as a prerequisite for EF. 
The variation among these models illustrates that different theories propose different 
relationships among EF, attention, and working memory. Nevertheless, cognitive theories 
generally implicate working memory and attention in EF, either as precursors to (Banich, 2004) 
or manifestations of EF (Barkley, 1997). Regardless of the relationships among these three 
systems, each contributes to children’s social, emotional, and cognitive development (e.g., 
Alloway & Alloway, 2010; Biederman et al., 2006; Mischel, Shoda, & Peake, 1988). In addition, 
each appears to be influenced by children’s social environments, including parenting styles and 
practices (e.g., Baumrind, 1991; Bernier et al., 2010; Samuelson et al., 2012; Schroeder & 
Kelley, 2009). 
Mechanisms by Which Parenting May Impact Attention, EF, and Working Memory 
 Parenting practices and the parent-child relationship quality may influence children’s 
development of EF, attention, and working memory in several ways. First, children may 
internalize higher-order cognitive skills through their parents’ teaching, modeling, and direct 
guidance of these skills (Lewis & Carpendale, 2009; Zimmerman, 2000). Second, the affective 
relationship between the parent and child may influence children’s receptivity to learning higher-
order cognitive skills and motivation to use these skills (Darling & Steinberg, 1993; Bronson, 
2000). Third, parenting may influence the neurodevelopment of brain circuitry contributing to 
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executive development (Bernier et al., 2010). Fourth, parents likely contribute their own genetic 
capacity for higher-order cognitive skills (Ando, Ono, & Wright, 2001; Friedman et al., 2006). 
Social learning through scaffolding and modeling. Social learning theories (Bandura, 
1977; Luria, 1966; Vygotsky, 1978) posit that children acquire knowledge and skills in a social 
context by interacting with and observing others. Scaffolding and modeling are two prominent 
concepts that have emerged from social learning theories. Scaffolding (Vygotsky, 1978) is the 
process by which an “expert” or adult uses verbal or physical guidance to assist a less 
experienced learner or child in executing a task beyond the learner’s current level of ability (Fay-
Stammbach, Hawes, & Meredith, 2014; Wood, Bruner, & Ross, 1976). Scaffolding is thought to 
accelerate the process by which the child learns to complete a task on his or her own. Several 
longitudinal studies support the notion that parental scaffolding contributes to the development 
of EF and related skills in infants, toddlers, and preschoolers (Bernier et al., 2010; Conway & 
Stifter, 2012; Hammond, Müller, Carpendale, Bibok, & Liebermann-Finestone, 2012; Hughes & 
Ensor, 2009; Landry, Garner, Swank, & Baldwin, 1996; Matte-Gagné & Bernier, 2011). For 
example, Hughes and Ensor (2009) followed 125 British children from ages 2 to 4 to examine 
various ways families may help or hinder the emergence of EF. Experimenters rated maternal 
scaffolding based on frequency of open-ended questions, praise, or encouragement and 
elaboration during a 10-minute video of structured play. EF was operationalized as performance 
on five EF tasks, including a variant of the Stroop test and a variant of the Tower of London task. 
The researchers demonstrated that maternal scaffolding at age 2 was significantly correlated with 
EF performance at age 4, controlling for EF at age 2 and verbal ability at age 4. This and similar 
studies suggest that parents may assist their children in developing higher-order cognitive skills 
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through cognitive stimulation and supportive involvement in their children’s play and learning 
activities (Fay-Stammbach et al., 2014). 
Modeling is another process through which parents may influence children’s acquisition 
of EF, attention, and working memory. Parents and teachers may model cognitive self-regulation 
skills such as working memory, planning, and problem solving (Zimmerman, 2000). For 
example, children may learn to exert cognitive control of their own behaviors by observing their 
parents make lists, organize their surroundings, or put off rewarding tasks until they have 
completed undesirable tasks (Zimmerman, 2000). Moreover, modeling can play a role in 
scaffolding; a child who is having difficulty completing a task independently may be assisted 
through parental modeling of the task (Hammond et al., 2012). Research suggests that modeling 
can lead to the internalization of EF and related skills (Schunk & Rice, 1991; Schunk & Rice, 
1993; Schunk & Swartz, 1993). Modeling, like scaffolding, depends on parental involvement: 
the more involved the parent is in the child’s life, the greater the opportunities for the parent to 
model and the child to observe and internalize. 
Affective influences on receptivity and motivation. In addition to parents’ specific 
behaviors, the affective relationship between parent and child may explain the influence of 
parenting on higher-order cognitive skills (Bernier, Carlson, Deschenes, & Matte-Gagné, 2012; 
Fay-Stammbach et al., 2014). The parent-child affective relationship refers to the feelings that 
parents and children have about each other and communicate to each other across multiple 
interactions (Darling & Steinberg, 1993). The emotional climate between parent and child may 
impact the effectiveness of specific parenting practices by influencing the child’s “openness to 
socialization” (Darling & Steinberg, 1993, p. 488). Applied specifically to higher-order cognitive 
skills, this theory suggests that warmth, emotional support, and gentle discipline may increase 
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the likelihood that children will observe, imitate, practice, or use the executive skills their parents 
model (Bronson, 2000). A sense of emotional security may also increase the likelihood that a 
child will explore and interact with his or her environment, providing opportunities to build 
higher-order cognitive skills (Ainsworth & Bell, 1970). Eisenberg et al. (2005) suggested that 
supportive parenting promotes EF by eliciting positive emotions in children and enhancing the 
parent-child relationship, particularly the attachment relationship; the effects of the close 
attachment, in turn, may increase children’s motivation to follow rules by paying attention and 
inhibiting undesirable behavior (Roskam, Stievenart, Meunier, & Noël, 2014).  
A related theory posits that supportive parenting fosters emotion regulation skills, which 
allow children to focus and self-regulate by freeing them from emotional overarousal (Dierckx et 
al., 2011; Roskam et al., 2014; Ursache, Blair, Stifter, & Voegtline, 2013). A similar model, the 
global positive model (Hughes & Ensor, 2009), asserts that mothers promote children’s EF 
through mother-child talk and calm responses to children’s negative emotions (Valiente, 
Lemery-Chalfant, & Reiser, 2007).  
 Parenting effects on neurocognitive development. Parents may influence children’s 
development of higher-order cognitive skills through changes in the brain that occur during 
infancy and toddlerhood. Increasing evidence is emerging that early social interactions, including 
parent-child interactions, may influence the maturation of brain pathways implicated in cognitive 
development (Nelson & Bloom, 1997; Schore, 1996). Parenting quality and parent-child 
attachment have been shown to relate to children’s development of stress-response systems, 
which influence the development of frontal brain regions involved in higher-order cognition 
(Glaser, 2000; Gunnar & Fisher, 2006; Hane & Fox, 2006; Schore, 1996). Because parenting 
behaviors and parent-child attachments remain largely stable throughout childhood (Hamilton, 
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2000; Roberts, Block, & Block, 1984), the relationship between parenting factors and children’s 
neurocognitive abilities would be expected to continue into later childhood. 
 Genetic transmission of higher-order cognitive skills. Though the present study is 
concerned with parenting styles and behaviors, it is important to note that parents also make a 
genetic contribution to their children’s EF, attention, and working memory. The significant 
contribution of genetics to these constructs is evident in the high heritability of ADHD (Khan & 
Faraone, 2006) and the consistent findings that a substantial portion of individual differences in 
working memory and EF can be explained by genetics (Ando et al., 2001; Chen, Rice, 
Thompson, Barch, & Csernansky, 2009; Friedman et al., 2006; Polderman et al., 2007). At the 
same time, it is possible that parents with superior capacities for attention, EF, and working 
memory are capable of more positive parenting styles and behaviors. For example, such parents 
may be able to more easily inhibit aggressive impulses or provide a predictable, structured 
environment. A recent study demonstrated that parents’ ADHD symptoms were associated with 
greater use of corporal punishment and marginally related to greater inconsistent discipline and 
fewer positive parenting behaviors (Tung, Brammer, Li, & Lee, 2014). Hence, on average, 
parents showing difficulties with attention and EF may parent their children differently than 
parents without such difficulties. Because ADHD, attention, and EF are genetically transmitted 
and also appear to influence parenting behaviors, an association between parenting behaviors and 
children’s higher-order cognition may partially reflect the genetic transmission of higher-order 
cognitive skills rather than the influence of the parenting behaviors themselves. In order to 
isolate the behavioral influences parents may have on children’s EF, the current study controlled 
for parent EF as a proxy for children’s genetic predisposition for EF abilities. 
  17 
 
 
Parenting Factors Associated with Cognitive Development 
 Support and negative control. One way that parenting has been conceptualized is along 
the two dimensions of support and negative control, which tend to correlate with positive and 
negative child outcomes, respectively (Roskam et al., 2014). Support encompasses attitudes and 
behaviors such as warmth and acceptance, involvement, autonomy granting, monitoring, and 
establishing guidelines. Negative control refers to efforts to control children’s behavior through 
coercion, inconsistent or harsh discipline, or punishment. In a recent longitudinal study, Roskam 
and colleagues (2014) found that self-reports of both supportive and negative parenting 
behaviors, especially maternal behaviors, were associated with children’s development of 
inhibition between ages 2 and 8. The authors assessed inhibition using lab-based tasks, and 
defined the construct as a component of EF that captures the ability to “control one’s attention, 
behavior, thoughts, and/or emotions to override a strong internal predisposition or external lure, 
and instead do what’s more appropriate or needed” (Diamond, 2013, p. 173, as cited by Roskam 
et al., 2014).  Results showed that positive parenting practices, warmth, communication, and 
joint activities (Meunier & Roskam, 2007), as well as greater monitoring, were associated with 
faster inhibition development, whereas punitive discipline and negative control were associated 
with slower inhibition development. 
Supportive parenting has received more attention than negative control as a contributor to 
children’s EF (Roskam et al., 2014). Supportive parenting may facilitate EF, attention, and 
working memory growth through processes such as scaffolding, modeling, and creating an 
emotional climate that allows, encourages, and reinforces the use of higher-order cognitive skills. 
Compared to the research on supportive parenting, the research linking negative parental control 
to EF development has been less abundant and less consistent (Roskam et al., 2014). 
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Nevertheless, considerable evidence suggests that EF, attention, and behavioral regulation are 
negatively related to parenting behaviors such as inconsistent discipline (Hawes, Dadds, Frost, & 
Russell, 2013; Hughes & Ensor, 2009; Roskam et al., 2014), harsh discipline (Baumrind, 1991; 
Samuelson et al., 2012), and parent-child conflict (Deault, 2010; Schroeder & Kelley, 2009). 
Though the mechanisms behind these associations have not been empirically tested, Roskam et 
al. (2014) proposed that controlling parenting likely exerts its influence on EF through emotional 
processes, such as instilling fear and anxiety that interfere with cognitive self-regulation 
(Roskam et al., 2014). 
 As an alternative to the dimensions of support and negative control, two other dimensions 
can be used to describe components of parenting (Darling & Steinberg, 1993): parenting 
practices and the parent-child affective relationship. Parenting practices include specific 
parenting behaviors, such as discipline strategies and engagement in activities with children. In 
contrast, the parent-child affective relationship refers to parents’ and children’s feelings about 
each other and their relationship, including the degree of warmth and conflict experienced 
between the parent and child. These more global aspects of parenting quality, such as an 
authoritative parenting style, may be even stronger predictors of EF and related abilities than 
specific parenting practices, such as scaffolding (Berk & Spuhl, 1995). 
Parent-child affective relationship quality. 
Caregiver sensitivity and warmth. The affective dimension of warmth refers to a number 
of interrelated concepts, including caregiver sensitivity or responsiveness (Baumrind, 1971), 
affection, acceptance, praise, and love (Darling & Steinberg, 1993). In its original formulation, 
“maternal sensitivity” referred to patterns of responsive and consistent interaction between 
mothers and their infants (Ainsworth, 1969). Researchers have since extended the concept of 
  19 
 
 
caregiver sensitivity to fathers (e.g., Keown, 2012) and have examined the impact of caregiver 
sensitivity on older children (e.g., Belsky et al., 2007; Wang, Christ, Pills-Koonce, Garrett-
Peters, & Cox, 2013). Caregiver sensitivity refers to parents’ ability to perceive their children’s 
communications, interpret them accurately, and respond to them promptly and appropriately 
(Ainsworth, 1969). Sensitivity has been linked to higher-order cognitive development both 
theoretically and empirically. Kopp (1982) proposed that caregiver sensitivity facilitates 
children’s development of self-regulation, including abilities typically construed as EFs (e.g., 
task initiation, response inhibition, and self-monitoring). As mentioned previously, positive and 
appropriate responses to children’s emotions may promote EF by enhancing emotion regulation 
skills (Ursache et al., 2013) or increasing warmth and secure attachment in the parent-child 
relationship (Eisenberg et al., 2005; Roskam, Stievenart, Van de Moortele, & Meunier, 2011). 
Empirically, caregiver sensitivity or responsiveness has predicted later cognitive regulation skills 
among infants, toddlers, and preschoolers. These skills include EF (Bernier et al., 2010), effortful 
control (Kochanska et al., 2000), and attentional control (Belsky et al., 2007).  
Low levels of parental acceptance and warmth, which overlap with insensitivity, have 
also been linked to ADHD symptoms, which are commonly thought to reflect deficits in EF, 
attention, and working memory. Children with more severe ADHD symptomology tend to have 
parents who are less accepting and warm (Lifford, Harold, & Thapar, 2008). Interestingly, the 
causal direction linking low parental acceptance to ADHD symptoms may differ for mothers 
versus fathers. Specifically, ADHD symptoms may contribute to later rejection by mothers, but 
rejection by fathers may contribute to subsequent development of ADHD symptoms (Lifford et 
al., 2008). Compared to fathers, mothers may place more demands on children that require 
attention and focus, such as chores or getting ready for school. Often, ADHD behaviors may 
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interfere with a child’s ability to complete those tasks, which may frustrate mothers. In contrast, 
fathers more often engage in play behaviors with their children, which may help the child learn 
to expend excess energy in socially appropriate ways and control impulsivity to follow the rules 
of a game. When fathers are more rejecting, children with ADHD may not learn the skills 
necessary to control their attention and impulsivity. 
 Communication. While caregiving sensitivity reflects parents’ feelings of warmth toward 
their children, equally important is the warmth communicated by the child toward the parent. 
During middle childhood, one way children express feelings of warmth or closeness toward their 
parents is by telling their parents about their lives (Laursen & Collins, 2003). The information a 
child shares with their parents may be more or less substantial, ranging from simple accounts of 
what happened at school that day to disclosures of strong emotions such as pain, joy, or shame. 
Regardless of the content, children communicate trust and closeness when they tell their parents 
about aspects of their lives (Laursen & Collins, 2003). In addition, child-to-parent 
communication gives parents the opportunity to ask questions, guide their child in problem-
solving, and learn of upcoming school tasks for which they may provide support. 
 Though many studies have examined the relationship between higher-order cognitive 
skills and parent-to-child communication (Bibok, Carpendale, & Müller, 2009; Findji, 1993; 
Landry et al., 2002; Hughes & Ensor, 2009), research is lacking on the relationship between 
cognitive functioning and child-to-parent communication. One study of preschoolers assessed 
the quality, rather than the amount, of children’s communications with their mothers and found 
that communication skills at age 3 predicted social problem solving, which relies partially on EF, 
at age 8 (Landry, Smith, & Swank, 2009). The authors hypothesized that early social interactions 
with parents teach children to self-regulate in later social interactions with peers and others. It 
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seems plausible that the benefits of child-to-parent communication may extend beyond 
children’s social self-regulation to include their cognitive self-regulation, or EF. However, 
studies have yet to explore or demonstrate a direct association between amount of child-to-parent 
communication and children’s higher-order cognitive abilities. 
Relational frustration. In contrast to caregiving sensitivity and communication, which 
illustrate warmth in the parent-child relationship, relational frustration measures conflict and 
stress in the parent-child relationship. Relational frustration has been defined as “the parent’s 
level of stress or distress in relating to and controlling the behavior of the child, along with the 
tendency to overreact and become frustrated in common parenting situations” (Kamphaus & 
Reynolds, 2006). Though all parents experience stress in the parenting role and sometimes 
overreact, a high degree of stress and conflict in the parent-child relationship may negatively 
impact the child’s development of higher-order cognitive abilities through emotional overarousal 
or by decreasing a child’s motivation to imitate, practice, or implement these skills. Greater 
relational frustration is also likely to lead to less involvement in the child’s life, and thus fewer 
opportunities for modeling higher-order cognitive skills. Moreover, relational frustration may in 
part reflect parents’ own difficulties with emotion regulation, which some theorists view as 
relying on the same EFs associated with cognitive regulation (Carlson & Wang, 2007; Kopp, 
1982). Hence, parents reporting a high degree of relational frustration may be modeling 
ineffective use of EFs such as inhibitory control. 
Unfortunately, research examining relational frustration is scarce. A more prevalent 
concept that overlaps with, and likely contributes to, relational frustration is parent-child conflict. 
Interestingly, several studies have shown an association between conflicted parent-child 
relationships and ADHD symptomology, including behavioral and metacognitive difficulties 
  22 
 
 
(Deault, 2010; Edwards, Barkley, Laneri, Fletcher, & Metevia, 2001; Schroeder & Kelley, 2009). 
Given the cross-sectional nature of these findings, however, it is difficult to parse out the extent 
to which relational conflict causes ADHD symptoms, rather than ADHD symptoms causing 
relational conflict or one or more additional variables causing both. 
Parenting stress, another construct resembling relational frustration, refers to the amount 
of stress experienced by a parent in the context of childrearing (Tharner et al., 2012). Parenting 
stress may lead to poorer self-regulation and attention in children. In a study of 606 children who 
were insecurely attached at age 14 months, parenting stress at age 18 months predicted greater 
attention problems and aggression at age 3 (Tharner et al., 2012). Another study demonstrated 
that parenting stress at age 3 predicted later ADHD diagnoses among both typically-developing 
children and children with developmental delay (Baker, Neece, Fenning, Crnic, & Blacher, 
2010). Thus, parents’ experiences of stress in the caregiving role or in the parent-child 
relationship may contribute to deficits in attention and behavioral control, suggesting underlying 
effects on EF, attention, and working memory. 
Parenting practices. 
 Discipline practices. Parental discipline practices also appear to influence children’s 
cognitive development (Baumrind, 1991; Hawes et al., 2013; Samuelson et al., 2012). Discipline 
practices are one factor that differentiates the four parenting styles identified by Baumrind (1967, 
1971) and Maccoby and Martin (1983). Authoritarian parents establish strict rules, do not 
explain their reasoning, and enforce them with harsh punishment (Baumrind, 1971). 
Authoritative parents establish rules and guidelines, but they are open to dialogue, explain their 
reasoning, and use supportive rather than punitive disciplinary methods (Baumrind, 1971). 
Finally, permissive and uninvolved parents have low expectations and rarely discipline their 
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children (Baumrind, 1971; Maccoby & Martin, 1983). One study supported an association 
between parental discipline and EF performance among children exposed to interpersonal 
violence (IPV), a group at risk for neurocognitive deficits (Samuelson et al., 2012). The 
researchers created a composite measure of parenting practices from ten parenting behaviors, 
both negative and positive. Six of these behaviors captured aspects of discipline: positive 
reinforcement, criticism, physical punishment, yelling, threatening, and ignoring. Among 
children ages 7 to 16 years with a history of IPV, the quality of parenting practices was 
positively correlated with planning and problem solving performance on an EF task. Given the 
parenting measure’s emphasis on disciplinary practices, this finding supports the connection 
between discipline and cognitive development. However, the cross-sectional design does not rule 
out the possibility that children’s cognitive performance influenced parenting practices rather 
than vice versa. 
Another cross-sectional study supported the relationship between discipline and higher-
order cognitive abilities among 6- to 12-year-olds with ADHD (Schroeder & Kelley, 2009). 
Parents of children with ADHD who reported more limit setting also reported greater EF abilities 
among their children (Schroeder & Kelley, 2009). This association was not found, however, for 
children without ADHD. In addition, the use of self-report measures may have limited the 
generalizability of this study. 
 Using a longitudinal design, Hawes and colleagues (2013) provided evidence for an 
association between parental discipline and higher-order cognitive development in a normative 
sample. Specifically, this study demonstrated an association between inconsistent discipline and 
ADHD symptoms. Inconsistent discipline referred to “inconsistent and lax punishment for 
misbehavior” (Hawes et al., 2013, p. 274), such as letting a child out of punishment early or 
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failing to follow through on threats of punishment. Among the older children in a sample of 4- to 
11-year-olds, high inconsistent discipline predicted greater symptoms of 
hyperactivity/inattention, particularly inattention, 12 months later, after controlling for baseline 
hyperactivity/inattention and baseline conduct problems. Cross-sectional findings have also 
supported the relationship between inconsistent discipline and ADHD symptoms (Ellis & Nigg, 
2009; Martel et al., 2011) and EF abilities (Hughes & Ensor, 2009). Other longitudinal studies 
have found evidence of a smaller effect of inconsistent discipline on EF development in young 
children (Hughes & Ensor, 2009; Roskam et al., 2014). A possible explanation is that 
inconsistent discipline disrupts a child’s environmental contingencies, which can exacerbate or 
maintain ADHD symptoms (Martel et al., 2011; Roskam et al., 2014). 
 Involvement. Though the phrase “parental involvement” has been used to refer to a range 
of overlapping concepts, it refers here to the extent to which the parent and child participate in 
positive activities together, including both school projects and recreational activities. In addition 
to increasing warmth in the relationship, engaging in activities with children gives parents the 
opportunity to model executive skills such as planning and problem solving and to scaffold 
children in their own cognitive self-regulation. Parental involvement, like parental speech 
(Vygotsky, 1978), may promote cognitive self-regulation by facilitating “identification and 
internalization of social values” (Grolnick & Ryan, 1989, p. 144), thereby contributing to 
children’s motivation to engage their capacities for EF, attention, and working memory 
according to the social demands of their environment. 
Preliminary evidence suggests that greater parental involvement may reduce children’s 
rates of ADHD and related symptoms (Ellis & Nigg, 2009; Hawes et al., 2013). These studies, 
however, have included a measure of involvement that included warmth as well as engagement 
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in activities (Ellis & Nigg, 2009; Hawes et al., 2013), confounding the results. Using this 
confounded measure with a sample of 6- to 12-year-old children with and without ADHD, Ellis 
and Nigg (2009) observed that paternal low involvement was associated with a diagnosis of 
ADHD and symptoms of inattention after controlling for a diagnosis of oppositional defiant 
disorder or conduct disorder. Intriguingly, however, maternal involvement was not found to 
relate to ADHD diagnosis or symptoms. The authors suggest several possible explanations, 
including differential child responses to fathers versus mothers, differential amount of time spent 
caring for children, effects of paternal involvement on maternal stress, and fathers’ diminished 
involvement when children are inattentive. 
In contrast to most prior studies, Hawes and colleagues (2013) used a longitudinal design 
to examine the temporal relationship between parental involvement and children’s ADHD 
symptoms. Within a large community sample, they found that greater parental involvement, 
where involvement included warmth as well as joint participation in activities, predicted a 
reduction in young children’s symptoms of hyperactivity/inattention over a 12-month period. 
However, this effect only held during early childhood, showing significance at an age one 
standard deviation below the mean (5.11 years), but not at the mean age (6.50 years) or one 
standard deviation above the mean (7.89 years). Thus, involvement may be particularly 
important for parents of younger children in terms of its ability to promote cognitive regulation, 
likely because of early effects on neurological development. Though parental involvement was 
not associated with ADHD symptoms among the sample’s older children, who were closest in 
age to the children in the current study, the current study differed from that of Hawes et al. 
(2013) in important ways: It assessed whether a measure of parental involvement that includes 
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only joint participation in activities related to both neuropsychological and parent-report 
measures of higher-order cognitive skills among 8- to 12-year-olds in the US. 
 Parenting confidence. Parenting confidence is neither an aspect of the parent-child 
affective relationship nor a parenting practice. Instead, it refers to the parent’s attitude toward 
herself or himself as a parent. Specifically, it denotes the “the comfort, control, and confidence 
of the parent when actively involved in the parenting process and when making parenting 
decisions” (Kamphaus & Reynolds, 2006). In a given instance, children can often tell whether a 
parent feels calm and confident or flustered and helpless. The more often parents remain 
confident and poised, the more frequently they model effective implementation of EFs, such as 
decision-making and inhibiting prepotent responses. Through modeling, they may foster such 
skills in their children. Causality is likely to go in the other direction, as well; children who 
struggle with EF, attention, and working memory likely pose a greater challenge to parents, 
resulting in lower parenting confidence. 
 Few studies have explored parenting confidence as it relates to EF, attention, or working 
memory. Currently, associations have been demonstrated between parenting confidence and 
cognitive and behavioral outcomes that are influenced, in part, by higher-order cognitive skills, 
such as academic functioning (Oyserman, Bybee, Mowbray, & Hart-Johnson, 2005) and positive 
and negative child behaviors (Lees & Ronan, 2008; Morawska, Winter, & Sanders, 2009). It 
remains unclear, however, whether parenting confidence directly relates to EF, attention, and 
working memory in children. 
Summary, Hypotheses, and Exploratory Analyses 
 As the literature reviewed above indicates, parents are likely to have a significant 
influence on their children’s cognitive development and self-regulatory abilities, including 
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cognitive self-regulation. The impact of parenting on these domains, however, is much clearer 
for behavioral outcomes, such as hyperactivity and behavior problems, than for complex 
cognitive outcomes, such as EF, attention, and working memory. The current study aimed to 
bolster evidence linking parenting practices and the parent-child relationship to higher-order 
cognitive abilities among school-aged children. It is well established that cognitive abilities are 
substantially heritable (Plomin & Spinath, 2004), so parents’ own cognitive abilities may be the 
strongest influence on children’s cognitive abilities. Nevertheless, the question remains as to how 
much parents’ behaviors may influence children’s higher-order cognitive abilities, through 
processes such as modeling and scaffolding, increasing opportunities and motivation to employ 
higher-order skills, and influencing neurodevelopment of the prefrontal cortex. The current study 
controlled for parents’ EF abilities, allowing for an estimation of the influence of parents beyond  
their own EF, which may be genetically transmitted to children. As research continues to clarify 
the ways in which parenting practices impact child cognitive abilities, psychologists can help 
parents promote complex cognitive skills in their children, for example, by teaching parents to 
establish firm boundaries, express warmth, or communicate positively with their children. The 
current study, though cross-sectional, is an important first step in examining the relationships of 
under-studied parenting dimensions to both neuropsychological and parent-report measures of 
EF, attention, and working memory. 
Primary hypotheses. The first main hypothesis was that parent reports of parenting 
practices and the parent-child relationship quality would be significantly related to both 
neuropsychological and parent-report measures of children’s EF, attention, and working 
memory. 
  28 
 
 
1a–e. It was hypothesized that a more positive parenting relationship would relate to 
better EF, better attention skills, and higher working memory capacity among children. 
Specifically, higher scores on the following parenting dimensions were expected to correlate 
with better child performance on neuropsychological measures and fewer concerns on parent-
report measures of children’s EF, attention, and working memory: caregiver sensitivity and 
warmth (1a), communication (1b), gentle discipline (1c), involvement (1d), and parenting 
confidence (1e).  
2a–b. It was next hypothesized that a more negative relationship with the child would 
relate to poorer EF, more attention problems, and poorer working memory. Specifically, greater 
relational frustration (2a) and harsh discipline (2b) were expected to correlate with poorer 
performance on neuropsychological measures and greater concerns on parent-report measures of 
children’s EF, attention, and working memory. 
3a–c. The third set of hypotheses proposed that parenting factors would correlate more 
strongly with parent reports than neuropsychological measures of children’s EF (3a), attention 
(3b), and working memory (3c). This hypothesis was based on the notion that parents’ feelings 
about and perceptions of the parent-child relationship would likely influence their perceptions of 
their children’s behavior, including behaviors thought to reflect higher-order cognitive skills. In 
addition, parents’ perceptions of their children’s behavior are likely to have a greater impact on 
the parent-child relationship than are a child’s objective abilities relative to peers, reflected in 
standard scores from neuropsychological measures. Moreover, parenting behaviors are likely to 
be influenced more strongly by children’s behavior in the home environment than by children’s 
performance on tasks assessed in a laboratory setting with an unfamiliar examiner. Finally, 
research has shown that a single respondent reporting on two different traits will typically yield 
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scores more closely related than a single respondent reporting on one trait and an objective 
measure estimating the other (Podsakoff, MacKenzie, Lee, & Podsakoff, 2003). 
Exploratory regression analyses. Some aspects of the parent-child relationship likely 
have a stronger relationship to children’s EF and attention than do other aspects of the parent-
child relationship. With greater knowledge of the parenting factors most strongly associated with 
higher-order cognition, clinicians may be able to help parents of children with EF difficulties 
focus their parenting efforts. Therefore, exploratory analyses were conducted to examine the 
relative strength of the six parenting factors as predictors of both neuropsychological and 
behavioral measures of children’s EF, attention, and working memory. 
4a–c. Analyses explored which of the six parenting factors most strongly predicted 
neuropsychological and parent-report measures of children’s EF (4a), attention (4b), and 
working memory (4c). Attention was given to whether positive or negative dimensions of the 
parent-child relationship contributed more strongly to neuropsychological and parent-report 
measures of children's cognitive abilities. Positive parenting has been empirically examined 
more often than negative parenting, and few studies have compared the predictive influences of 
the two dimensions. An exception is the previously mentioned study by Roskam et al. (2014), 
which demonstrated that maternal negative control was associated with slower development of 
preschoolers’ inhibition, an aspect of EF, whereas maternal support was not associated with 
preschoolers’ inhibition. For fathers, neither global parenting dimension was associated with 
preschoolers’ development of inhibition, a finding likely related to the tendency for fathers to 
spend less time with their children. These analyses controlled for children’s gender and verbal 
IQ, which have been associated with EF development in young children, as well as place of 
enrollment (i.e., nursery school or pediatric department of a university hospital). These results 
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tentatively suggest that mothers’ negative parenting may have a greater influence on higher-order 
cognitive development than mothers’ positive parenting, possibly because negative parenting 
creates a detrimental emotional climate that interferes with children’s ability to develop or 
engage higher-order cognitive skills. However, much more research needs to be done on 
negative parenting dimensions, and this study aims to address this limitation. 
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Chapter 2: Method 
Participants 
Ninety children, including 20 sibling pairs, and 70 caregivers participated in the study. 
An additional four child participants and their parents were excluded from analyses following the 
eligibility screening phase: Two participants discontinued prematurely due to difficulty 
complying with test demands, and two were excluded after test completion because parental 
guardianship could not be confirmed. Participants were recruited from the Southeast Michigan 
area (Ann Arbor, Ypsilanti, and Belleville) via announcements in schools; advertisements on 
Craigslist and Facebook; word of mouth; and flyers posted in schools, pediatric and mental 
health clinics, and other child- and family-oriented facilities (see Appendix A for the recruitment 
flyer). Consenting families were screened for eligibility via telephone or email and excluded if 
their parents reported a known history of intellectual disability, learning disability, or psychosis 
for the child. Approximately five participants were excluded due to a history of a learning 
disability. At the laboratory, a screening test of cognitive ability (WASI-II; Wechsler, 2011) was 
administered with the intention to exclude any children who scored more than two standard 
deviations below the mean (i.e., IQ < 70); however, no children scored below this cutoff. As 
compensation for their participation, families received a $40 gift card to Target or Meijer per 
participating child. 
Child participants were 42 boys (46.7%) and 48 girls (53.3%) who ranged in age from 8 
to 12 years, with a mean age of 10.4 years (SD = 1.4). Children were predominantly White 
(67.8%), non-Hispanic (94.4%), and right-handed (90.0%). Children’s mean IQ was 109.9, 
which was significantly higher than the general population mean of 100, t(89) = 5.8, p < .001. 
Child education ranged from second to seventh grade. Twelve children (15.4%) received some 
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form of special education services, primarily speech therapy (7.7%). According to parent reports, 
nine participants (10.0%) had received an ADHD diagnosis at some point in their life. Though 
efforts were made to recruit children from both clinical and community settings, the majority of 
children were recruited from non-clinical settings; thus, the lifetime prevalence of ADHD in this 
sample was similar to general population estimates for similar age groups in the US (9.5–11.8%; 
Pastor et al., 2015) and in Michigan (7.7–14.3%; Visser et al., 2014). Five children (6.8%) had 
been prescribed medication for ADHD; however, due to a methodological oversight, parents 
were not asked whether their child was medicated during the study.  See Table 1 for additional 
child demographic information. 
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Table 1     
Child Participant Demographic Characteristics     
 M SD Range n (%) 
Child Age (Years) 10.4 1.4 8.1–12.99  
Child IQ 110.2 16.3 73–147  
Child Ethnicity      
White    61 (67.8%) 
Black or African American    17 (18.9%) 
Multiracial    10 (11.1%) 
American Indian or Alaska Native    1 (1.1%) 
Other    1 (1.1%) 
Child Grade     
Second    8 (8.9%) 
Third    15 (16.7%) 
Fourth    21 (23.3%) 
Fifth    20 (22.2%) 
Sixth    16 (17.8%) 
Seventh    10 (11.1%) 
Child Handedness     
Right    81 (90.0%) 
Left    7 (7.8%) 
Ambidextrous    2 (2.2%) 
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Table 1 Continued     
Child Participant Demographic Characteristics     
 M SD Range n (%) 
Child Psychological Diagnosis (by History)     
ADHD    9 (10.0%) 
Combined Presentation    4 (4.4%) 
Predominantly Inattentive    1 (1.1%) 
Predominantly Hyperactive-Impulsive    1 (1.1%) 
Unspecified by Parent    3 (3.3%) 
Anxiety    2 (2.2%) 
Child Medication Prescription     
ADHD Only    5 (5.6%) 
ADHD and Other    2 (2.2%) 
Other Only    13 (14.4%) 
None    70 (77.8%) 
Special Education Services    12 (15.4%) 
Speech Therapy    6 (7.7%) 
Reading    3 (3.8%) 
Occupational Therapy    1 (1.3%) 
504 Plan    1 (1.3%) 
IEP    1 (1.3%) 
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Table 1 Continued     
Child Participant Demographic Characteristics     
 M SD Range n (%) 
Ever Held Back in School     
Yes (1 Year)    3 (3.3%) 
Yes (2 Years)    1 (1.1%) 
No    86 (95.6%) 
  
Because 20 pairs of siblings participated, only 70 caregivers participated for the 90 
children in the study. The majority of participating caregivers consisted of biological mothers 
(77.1%), followed by biological fathers (14.3%). Four caregivers were adoptive parents (5.7%). 
Only two caregivers (2.9%) were not biological or adoptive parents; one was a birth mother via 
an egg donor, and the other was a grandmother with legal custody. The word “parents” will 
subsequently be used to refer to all participating caregivers. Though two parents did not report 
their age, participating parents who reported their age had a mean age of 41.0 years, and most 
were married (52.9%) or divorced (22.9%). The majority of parents (68.6%) reported a 
household income of $50,000 or more per year, and most reported that their income was enough 
(47.1%) or more than enough (44.3%) to meet their family’s basic needs. Participating parents’ 
self-reported EF problems were assessed using the BRIEF-A Global Executive Composite 
(GEC; α = .96 in the current sample), and the mean T score was 47.7 (SD = 9.4). This mean GEC 
T score represented a very small statistically significant difference relative to the US population 
mean of 50, indicating that parents in this sample reported slightly fewer difficulties with EF 
than the average US adult of a similar age, t(69) = -2.0, p < .05. Among participating families, 
maternal and paternal education ranged from less than a high school degree to completion of a 
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graduate degree, with the majority of parents with available data having attained a graduate 
degree (40.0% of mothers, 35.7% of fathers) or bachelor’s degree (35.7% of mothers, 34.3% of 
fathers). See Table 2 for additional parent demographic information. 
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Table 2    
Parent Demographic Characteristics    
 
M (SD) Range n (%) 
Parent Age (N = 68) 41.0 (6.9) 29–61 
 Parent EF (N = 70) 47.7 (9.4) 35–73 
 Relationship of Parent to Child (N = 70) 
   Biological Mother 
  
54 (77.1%) 
Biological Father 
  
10 (14.3%) 
Adoptive Mother 
  
2 (2.9%) 
Adoptive Father 
  
2 (2.9%) 
Other 
  
2 (2.9%) 
Parent's Marital Status (N = 70) 
   Married 
  
37 (52.9%) 
Divorced 
  
16 (22.9%) 
Single 
  
9 (12.9%) 
Unmarried, Living With Partner 
  
6 (8.6%) 
Separated 
  
2 (2.9%) 
Note: In the first column, N indicates the number of participating parents who responded to a 
given item. In the final column, percentages indicate the proportion of participants who 
provided a particular response out of those who responded to that item. 
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Table 2 Continued 
Parent Demographic Characteristics 
 M (SD) Range n (%) 
Maternal (or Caregiver 1) Education (N = 69) 
   Less than High School 
  
1 (1.4%) 
High School/GED 
  
5 (7.2%) 
Some College 
  
6 (8.7%) 
Associate's 
  
5 (7.2%) 
Bachelor's 
  
25 (36.2%) 
Graduate Degree 
 
27 (39.1%) 
Paternal (or Caregiver 2) Education (N = 63) 
   Less than High School 
  
2 (3.2%) 
High School/GED 
  
12 (19.0%) 
Some College 
  
3 (4.8%) 
Associate's 
  
2 (3.2%) 
Bachelor's 
  
24 (38.1%) 
Graduate Degree 
  
20 (31.7%) 
Household Income (N = 70) 
   <$25,000 
  
10 (14.3%) 
$25,000–$49,999 
  
12 (17.1%) 
$50,000–$74,999 
  
17 (24.3%) 
>$75,000 
  
31 (44.3%) 
Note: In the first column, N indicates the number of participating parents who responded to a 
given item. In the final column, percentages indicate the proportion of participants who 
provided a particular response out of those who responded to that item.  
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Table 2 Continued 
Parent Demographic Characteristics 
 M (SD) Range n (%) 
Household Income Sufficiency (N = 70) 
   Not Enough to Meet Basic Needs 
  
6 (8.6%) 
Enough to Meet Basic Needs 
  
33 (47.1%) 
More Than Enough to Meet Basic Needs 
  
31 (44.3%) 
Note: In the first column, N indicates the number of participating parents who responded to a 
given item. In the final column, percentages indicate the proportion of participants who 
provided a particular response out of those who responded to that item. 
 
Procedures 
IRB approval was obtained from Eastern Michigan University (EMU; see Appendix B). 
Parents and their children arrived at the EMU Psychology Clinic, where researchers greeted the 
families. Following parental consent and child assent for participation in the study (see Appendix 
C for consent and assent forms), children accompanied a doctoral student or doctorate-level 
examiner to a therapy room, where children answered questionnaires assessing their cognitive, 
behavioral, and emotional functioning and completed neuropsychological tests of working 
memory, attention, and EF. As part of a related study, children also completed a questionnaire 
assessing the occurrence of stressful life events over the past year. Parents remained in the 
waiting room with a trained research assistant, who administered a series of questionnaires. One 
parent per child filled out these questionnaires, providing information about demographics, the 
parent’s own EF, the child’s experience of stressful life events, and the child’s cognitive and 
psychological functioning. Children completed all neuropsychological measures, followed by 
three self-report questionnaires that were part of the larger study from which these data are 
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drawn. Parents completed measures in the following order: demographics, reports of their 
children’s behaviors, reports of their own EF, and reports of the parent-child relationship. 
Only graduate students, the doctorate-level lab director, and trained undergraduate 
research assistants interacted with children and their parents. Children’s participation took 
approximately 2 to 2.5 hours, and parents’ participation took approximately 1 hour. After 
completing the study, children received a certificate of completion, and parents received one $40 
Meijer gift card per participating child. A list of mental health services was given to families of 
children who exhibited extreme neuropsychological deficits (n = 1), reported suicidal ideation, or 
endorsed a very high number of psychological symptoms. See Appendix D for the list of 
community referrals. 
Measures 
The current study was part of a larger study examining how life stressors and parenting 
factors impact children’s cognitive skills. Descriptions of the measures relevant to the current 
study are provided below, and further information about each measure is listed in Table 3. 
Parent-child relationship. 
Parenting Relationship Questionnaire (PRQ). The PRQ (Kamphaus & Reynolds, 2006) 
is a 71-item scale that assesses parents’ perspectives of the parent-child relationship. It comprises 
seven subscales, each measuring a distinct dimension of the parent-child relationship: 
Attachment, Communication, Discipline Practices, Involvement, Parenting Confidence, 
Relational Frustration, and Satisfaction with School. This study used all subscales except 
Satisfaction with School. Parents indicate on a 4-point Likert-type scale how frequently each 
statement describes their beliefs or experiences: never, sometimes, often, or always. Items are 
summed to yield a score for each subscale, and scores are converted to a T score and qualitative 
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descriptor based on a normative standardization sample corrected for parent gender and child age 
(Rubinic & Schwickrath, 2010). Higher scores on a subscale indicate greater levels of the 
particular relational quality assessed. The PRQ has demonstrated high test-retest reliability over 
a 5-week period, high internal consistency of subscales, moderate inter-scale correlations, and 
moderate convergent validity with similar measures (Rubinic & Schwickrath, 2010). It can be 
used for a range of purposes in research, clinical, pediatric, counseling, and school settings. See 
Appendix E for the full measure (Kamphaus & Reynolds, 2009), factor loadings, and scale 
definitions (R. Altmann & C. Reynolds, personal communication, September 25, 2013). 
 The Attachment scale of the PRQ closely resembles the constructs of caregiver sensitivity 
and warmth; as such, the current study will use the term “caregiver sensitivity/warmth” to refer 
to this scale. It includes items such as “When my child is upset, I can calm him or her,” “I know 
what my child is feeling,” and “I enjoy spending time with my child.” 
 The Communication scale primarily assesses the amount of information the child shares 
with the parent. It includes such items as “My child tells me about his or her problems,” My 
child tells me about activities at school,” and “My child tells me who his or her friends are.” In 
addition, it includes one item assessing the parent’s listening skills (“I listen to what my child has 
to say”) and two items assessing direct expressions of love between the parent and child (“My 
child tells me, ‘I love you’” and “I tell my child, ‘I love you’”). 
The Relational Frustration scale captures stress and conflict in the parent-child 
relationship. It includes such items as “My child is hard for me to handle,” “I lose my temper 
with my child,” and “My child and I argue.” 
 The Discipline scale assesses parental expectations and consistency of discipline. It 
includes items such as “I punish my child if he or she talks back to an adult,” “I insist that my 
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child follow the rules of the house,” and “Children should do what parents tell them to do.” A 
limitation of the scale is that it does not assess the type of discipline or “punish[ment]” parents 
enforce, such as physical punishment, “time-outs,” or rescinding of privileges. Furthermore, it 
does not assess to what degree parents explain the reasoning behind rules or listen to their 
children’s concerns about rules. Consequently, the current study supplemented the “Discipline” 
scale of the PRQ with the Harsh/Gentle Discipline Scale used in the Childhood and Beyond 
Study of child and adolescent self-esteem and activity preferences (Eccles, Wigfield, & 
Blumenfeld, 1984). 
The Involvement scale of the PRQ assesses the extent to which parents and children 
participate in positive activities together. It includes items such as “My child and I plan things to 
do together,” “I teach my child how to play new games,” and “My child and I do projects 
together.” 
The Parenting Confidence scale on the PRQ assesses parents’ comfort and confidence in 
the parenting role. Items include “I am confident in my parenting ability,” “I make good 
parenting decisions,” and “I remain calm when dealing with my child’s behavior.”  
Harsh/Gentle Discipline Scale. The Harsh/Gentle Discipline Scale used in this study was 
adopted from the Childhood and Beyond Study (Eccles et al., 1984). It includes 10 items asking 
parents to indicate how often they use various discipline techniques with their children on a 7-
point Likert scale. Previous factor analyses revealed two separate discipline factors: harsh 
discipline (e.g., threats, criticism, and physical punishment) and gentle discipline (e.g., praise and 
affection, explanations and reasoning, and firmness; Ellis, 2012; Freedman-Doan, Ellis, & 
Hlavaty, 2013). For third and fourth graders in the Childhood and Beyond sample, internal 
consistency of the Gentle Discipline subscale was α = .92 (M = 4.85; SD = 1.89), and internal 
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consistency of the Harsh Discipline subscale was α = .86 (M = 2.28; SD = 1.18; Ellis, 2012). See 
Appendix F for all items and previously reported factor loadings of the Harsh/Gentle Discipline 
Scale (Ellis, 2012). 
In the current study, the parent-child relationship was operationalized as scores on the six 
subscales of the PRQ and on the two dimensions of the Harsh/Gentle Discipline Scale. 
Neuropsychological assessments. 
Wechsler Abbreviated Scale of Intelligence—2nd Edition (WASI-II). The WASI-II 
two-subtest form (Wechsler, 2011) was administered to children. This brief, reliable test of 
cognitive ability provides an estimate of an individual’s Full Scale IQ from the Vocabulary and 
Matrix reasoning subtests of the WISC-IV (Wechsler, 2003). The WASI-II was used as a control 
variable and served as a screener for the possible presence of intellectual or learning disabilities. 
 Wechsler Intelligence Scales for Children—4th Edition (WISC-IV) Working Memory 
Index. The Working Memory Index (WMI) of the WISC-IV (Wechsler, 2003) comprises two 
core subtests, Digit Span and Letter-Number Sequencing. In Digit Span, the child hears 
increasingly long strings of numbers and must repeat them, first in the order presented and then 
in reverse order. In Letter-Number Sequencing, the child hears increasingly long strings of letters 
and numbers and must repeat the sequence, starting with the numbers in ascending order 
followed by the letters in alphabetical order. The WISC-IV was standardized on a nationally 
representative sample of 2,200 children, who matched 2002 US census data on age, gender, 
geographic region, ethnicity, and socioeconomic status (Wechsler et al., 2004). The WMI has 
demonstrated excellent reliability, including internal consistency (α = .91–.93 for the age group 
in this study) and test-retest reliability (average r = .84–.92 for the age group in this study; 
Wechsler et al., 2004). Supporting its convergent and discriminant validity, WMI subtests 
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correlate more highly with one another (r = .49 for the two core subtests) than with the subtests 
of most other indices (with the exception of the Verbal Comprehension Index [VCI], likely 
because both indices test auditory comprehension; Wechsler et al., 2004). WMI scores also show 
adequate correlations with other tests of intellectual ability and achievement (Wechsler et al., 
2004). Exploratory and confirmatory factor analyses support the construct validity of the WMI 
and the overall four-factor model of the WISC-IV (Wechsler et al., 2004). The child’s WMI 
standard score served as the neuropsychological measure of working memory. 
Conners’ Continuous Performance Test—3rd Edition (CPT-3). The CPT-3 (Conners, 
2014) is a computer-administered measure of attention and vigilance frequently used in the 
assessment of ADHD. The participant must respond to visually presented letters, spaced at 
varying intervals, by pressing the space bar whenever any letter except “X” appears. Using 
information such as error rates and reaction time, the CPT-3 yields standard scores for the 
following measures of performance: detectability, omissions, commissions, perseverations, hit 
reaction time (HRT), HRT standard deviation (HRT SD), variability, HRT block change, and 
HRT inter-stimulus interval change. Together, these scores provide information about 
inattention, impulsivity, sustained attention, and vigilance. Standard scores are based on a normal 
distribution derived from a non-clinical sample of 1,920 individuals and normed according to 
child age and gender. “Average” scores are considered those within one standard deviation of the 
mean. The CPT-3 shows excellent split-half reliability but questionable test-retest reliability 
across a period of 1 to 5 weeks (Conners, 2014). It has demonstrated good discriminant validity 
with regard to ADHD diagnostic status, as well as incremental validity when added to the 
Conners-3 parent and teacher reports. Relatively little research has been published using the 
CPT-3. Research with the CPT-II, however, suggests that omission errors, commission errors, 
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HRT, and HRT SD tend to distinguish individuals with ADHD from individuals without ADHD 
(Lezak et al., 2012; Strauss, Sherman, & Spreen, 2006); thus, these were the scores used in the 
current study. The CPT-II is more likely to yield scores in the clinical range when administered 
at the end of a neuropsychological test battery (Erdodi, Lajiness-O’Neill, & Saules, 2010). 
Because the current study used a non-clinical sample, the CPT-3 was the last neuropsychological 
test administered to enhance sensitivity to attentional problems. 
Delis-Kaplan Executive Functioning System (D-KEFS). The D-KEFS (Delis, Kaplan, & 
Kramer, 2001) is a widely used neuropsychological test battery for assessing executive 
functioning in children and adults. It comprises nine subtests, including the Trail Making Test 
(TMT; Reitan, 1971) and Color-Word Interference Test (Stroop, 1935), which were used in the 
present study. Scores on these two subtests comprised the neuropsychological measures of EF. 
The TMT is a paper-and-pencil test that requires subjects to connect a set of letters, numbers, or 
both (i.e., switch between letters and numbers) in sequential order as quickly and accurately as 
possible. The Color-Word Interference Test, a measure of response inhibition, requires subjects 
to name the ink colors of printed color names (e.g., “blue” written in red) while ignoring the 
printed word. The test was standardized on a normative sample of over 1,700 individuals 
between ages 8 and 89 and normed by age (but not sex). Test-retest reliability over a time period 
of 9 to 74 days (with an average period of 25 days) was moderate, and internal consistency of 
subtest scales used in this study was high (Shunk, Davis, & Dean, 2006). The D-KEFS shows 
low to moderate convergent validity with similar measures (Shunk, Davis, & Dean, 2006) and 
can sensitively detect EF deficits in numerous clinical populations (Delis, Kramer, Kaplan, & 
Holdnack, 2004). The current study used scores on Conditions 3 and 4 of the Color-Word 
Interference Test (Inhibition and Inhibition/Switching), as well as Conditions 3 and 4 of the Trail 
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Making Test (Number Sequencing and Number-Letter Switching), because these conditions are 
well established and commonly used measures of executive functioning (Lezak et al., 2012; 
Salthouse, 2011). 
Parent reports of child. 
Conners 3rd Edition Reports—Conners-3. The parent-report form of the Conners-3 
(Conners, 2008) includes 110 items that assess DSM-5 ADHD symptoms and related features. 
These items correspond to six factor-analytically derived content scales (Inattention, 
Hyperactivity/Impulsivity, Learning Problems, Executive Functioning, and 
Defiance/Aggression), a global index of ADHD-related symptoms, and four DSM-5 syndrome 
scales (ADHD Inattentive, ADHD Hyperactive-Impulsive, Conduct Disorder, and Oppositional 
Defiant Disorder; Conners, 2008). The current study used only the Inattention and DSM-5 
ADHD Inattentive subscales, which served as the behavioral measures of attention. The measure 
also includes validity scales measuring inconsistent responding and positive or negative parental 
bias (Conners, 2008). Items take the form of statements about the child, and parents indicate the 
frequency or truth of each statement as it applies to their child on a 4-point Likert-type scale 
from 0 = Not true at all (Never, Seldom) to 3 = Very much true (Very often, Very frequently; 
Conners, 2008). Raw scores on each subscale are converted to T scores and percentile ranks 
compared to same-age, same-gender peers. Norms are based on a large, diverse, normative 
sample from Canada and the US. T scores of 65 or above are considered clinically significant 
(Conners, 2008). For the parent form, 6- to 8-week test-retest reliabilities range from poor to 
“high moderate,” with stronger test-retest reliability for adolescent and teacher reports than 
parent reports (Collett, Ohan, & Myers, 2003). The parent form has excellent specificity and 
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sensitivity in predicting ADHD diagnoses (92% and 94%, respectively) and moderate to high 
internal consistency (α = .75–.94; Collett et al., 2003). 
Behavior Rating Inventory of Executive Function (BRIEF). The BRIEF (Gioia et al., 
2000) is an 86-item measure of EF in children and adolescents between the ages of 5 and 18 
years, available in parent- and teacher-report versions. The current study used the parent-report 
version. Parents respond to statements by indicating how often each behavior listed is a problem 
for their child on a 3-point Likert-type scale where 1 = Never, 2 = Sometimes, and 3 = Often. It 
includes eight theoretically and empirically derived clinical scales (Inhibit, Shift, Emotional 
Control, Initiate, Working Memory, Plan/Organize, Organization of Materials, and Monitor) and 
two validity scales (Inconsistency and Negativity), as well as two broader indexes (Behavioral 
Regulation and Metacognition) and an overall score (the Global Executive Composite). Raw 
scores on the BRIEF are calculated and converted to T scores and percentile ranks based on the 
child’s age and gender. Higher subscale scores indicate greater problem areas, with T scores of 
65 or above considered clinically significant (Gioia et al., 2000). Standardization of the BRIEF 
included a clinical sample of children with developmental disorders or acquired 
neuropsychological disorders and a normative sample of 1,419 parent reports and 720 teacher 
reports of children from rural, suburban, and urban areas (Gioia et al., 2000). In the normative 
standardization sample, the BRIEF parent-report scales and indexes showed high internal 
consistency (α = .84–.98) and 2-week test-retest reliability (r = .76–.88; Gioia et al., 2000). 
Parent self-report. 
Behavior Rating Inventory of Executive Function–Adult Version (BRIEF-A). The 
BRIEF-A (Roth, Isquith, & Gioia, 2005) is a 75-item measure of adult EF based on the original 
BRIEF. It includes both a self-report form and an informant-report form, but only the self-report 
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form was used in this study. Adults respond to statements by indicating how often each behavior 
listed is a problem for them on a 3-point Likert-type scale where 1 = Never, 2 = Sometimes, and 
3 = Often. The BRIEF-A comprises nine theoretically and empirically derived clinical scales 
(Inhibit, Self-Monitor, Plan/Organize, Shift, Initiate, Task Monitor, Emotional Control, Working 
Memory, and Organization of Materials), two broad indexes (Behavioral Regulation and 
Metacognition), an overall summary score (GEC), and three validity scales (Negativity, 
Inconsistency, and Infrequency). The current study used the GEC as the behavioral measure of 
parents’ EF. Raw scores on the BRIEF-A were calculated and converted to T scores and 
percentile ranks relative to adults of the same gender and similar age. Higher subscale scores 
indicate greater problem areas, with T scores of 65 or above considered clinically significant 
(Roth et al., 2005). Normative data for the BRIEF-A came from an ethnically, educationally, and 
geographically diverse sample of 1,136 adults (Roth et al., 2005). In the normative 
standardization sample, the BRIEF-A demonstrated high internal consistency (α = .73–.90 for the 
clinical subscales, .93–.96 for the indexes and GEC) and test-retest reliability (r = .82–.93 over 
an average interval of 4.22 weeks; Roth et al., 2005). The BRIEF-A has also demonstrated 
convergent validity through its significant correlations with other behavioral measures of EF 
(Roth et al., 2005). 
Demographics. The demographics questionnaire, designed by the study team, is a paper-
and-pencil measure on which parents reported their child’s age and gender, family 
socioeconomic status, parental education, and their child’s academic and medical histories. See 
Appendix G for the full questionnaire. 
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Table 3      
Measures Used in This Study      
Measure Age # of Items Time to 
Complete 
Child Parent 
Parent-Child Relationship      
Parenting Relationship 
Questionnaire—Child and 
Adolescent Version (PRQ-
CA) 
2–18 60 10–15 min.  X 
 Attachment (Caregiver 
Sensitivity/Warmth) 
    X 
 Communication     X 
 Discipline Practices     X 
 Involvement     X 
 Parenting Confidence     X 
 Relational Frustration     X 
Harsh/Gentle Discipline 
Scale 
N/A 10 5 min.  X 
Harsh Discipline     X 
Gentle Discipline     X 
Neuropsychological 
Assessments 
     
Intellectual Ability      
Wechsler Abbreviated 
Scale of Intelligence—2nd 
Edition (WASI-II) 
6–90 N/A 10–15 min. X  
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Table 3 Continued	 	 	 	 	 	
Measures Used in This Study	 	 	 	 	 	
Measure	 Age	 # of Items	 Time to 
Complete	 Child	 Parent	
Executive Functioning      
Delis-Kaplan Executive 
Functioning System 
(D-KEFS)  
 
8 and up N/A 15–20 min. X  
    Trail Making Test    X  
Condition 3: Number Sequencing   X  
Condition 4: Number-Letter 
Switching 
  X  
       Color-Word Interference   X  
Condition 3: Inhibition   X  
Condition 4: Inhibition/Switching   X  
Attention      
Conner’s Continuous 
Performance Tests—3rd 
Edition (CPT-3) 
6 and up N/A 14 min. X  
 Omissions    X  
 Commissions    X  
 Hit Reaction Time 
(HRT) 
   X  
 HRT Standard 
Deviation (SD) 
   X  
Working Memory     
Wechsler Intelligence Scales 
for Children—4th Edition 
(WISC-IV) Working 
Memory Index 
6–16 N/A 10–15 min. X  
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Table 3 Continued	 	 	 	 	
Measures Used in This Study	 	 	 	 	
Measure	 Age	 # of Items	 Time to 
Complete	 Child	 Parent	
Parent Reports of Child     
Executive Functioning 
& Working Memory 
     
Behavior Rating 
Inventory of Executive 
Function (BRIEF) 
5–18 86 10–15 min.  X 
 Global Executive 
Composite 
    X 
 Behavioral 
Regulation Index 
    X 
 Metacognition 
Index 
    X 
 Working Memory 
Scale 
    X 
Attention     
Conners–3rd Edition 
Reports (Conners-3) 
6–18 110 
 
20 min.  X 
 Inattention     X 
 DSM-5 ADHD 
Inattentive 
    X 
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Table 3 Continued	 	 	 	 	
Measures Used in This Study	 	 	 	 	
Measure	 Age	 # of Items	 Time to 
Complete	 Child	 Parent	
Parent Self-Reports 	 	 	 	 	
Executive Functioning      
Behavior Rating 
Inventory of Executive 
Function—Adult 
Version (BRIEF-A) 
18–90 75 10–15 min.  X 
 Global Executive 
Composite 
    X 
Demographics   10–15 min.  X 
 
Data Analyses 
Data analyses were conducted using Statistical Package for Social Sciences (SPSS), 
Version 22. Within standardized measures, missing data were accounted for according to 
directions in the instrument manual. Descriptive statistics were examined to identify outliers, 
normality of distribution, multicollinearity, and internal reliability within scales. To identify 
covariates, bivariate correlations were run to examine relationships between potential covariates 
and measures of attention, working memory, and EF. Significant correlations were followed up 
with t tests, one-way ANOVAs, or Kruskal-Wallis H tests to identify significant differences 
across demographic groups. Controlling for identified covariates (i.e., child IQ and parent EF), 
partial correlations were used to examine relationships between parent-child relationship factors 
and measures of attention, working memory, and EF (Hypotheses 1–3). For correlations 
revealing significant associations, regression analyses were then conducted to assess the unique 
contributions of parent-child relationship variables as predictors of children’s attention, working 
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memory, and EF (Hypothesis 4). 
Power analyses. Power analyses were conducted using G*Power (Faul, Erdfelder, 
Buchner, & Lang, 2009; Faul, Erdfelder, Lang, & Buchner, 2007). Preliminary analyses included 
simple correlations, t tests, one-way ANOVAs, and Kruskal-Wallis H tests. Primary analyses 
included bivariate Pearson correlations, and exploratory analyses included multiple regressions. 
Per convention, all power analyses were based on an alpha level of .05 and statistical power (1-β) 
of .8 (Prajapati, Dunne, & Armstrong, 2010). 
The study’s sample size of 86 to 90 participants (depending on the analyses) was 
sufficient for analyses of primary and exploratory hypotheses to detect a medium effect size. For 
the partial correlations with two control variables, a sample size of 86 was required to detect a 
medium effect size of f2 = 0.15 (Angina & Olejnik, 2003). For the multiple regressions with the 
greatest number of predictors (i.e., four parenting factors and two covariates), a sample size of 85 
was required to detect a medium effect size (f 2 = .15; Faul et al., 2009). 
Some of the preliminary tests used to identify potential covariates were underpowered to 
detect medium effect sizes. The simple correlations were sufficiently powered to detect a 
medium effect size of r = .30, as they required a sample size of 84 (Faul et al., 2009). The t tests 
for gender, however, required a total of 128 individuals (64 boys and 64 girls) to detect a 
medium effect size of d = .5 (Faul et al., 2007). The one-way ANOVAs for ethnicity required a 
sample size of 159 to detect a medium effect size of f = .25 (Faul et al., 2007). Based on the 
asymptotic relative efficiency of a Kruskal-Wallis H test relative to a one-way ANOVA (i.e., 
.96), the Kruskal-Wallis H tests required approximately 166 participants to detect a medium 
effect size (Prajapati et al., 2010).  
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To counter the study’s limited power with regard to preliminary analyses, decisions about 
control variables were based primarily on theoretical grounds and empirically indicated 
covariates of attention, working memory, and EFs. Decisions were based only secondarily on 
covariates identified in the current study. 
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Chapter 3: Results 
Preliminary Analyses 
Dependence of observations. For several variables, observations were not entirely 
independent because values for two siblings were likely to be related (e.g., child cognitive 
ability, parenting confidence) or even identical (e.g., household income, parent EF). Therefore, 
analyses may overestimate the strength or significance of relationships between some variables. 
To preserve independence of observations when possible, analyses that included exclusively 
family-level variables (e.g., correlations between household income and parental education) were 
conducted using only one observation per family. 
Data cleaning. Validity was examined for all tests or questionnaires with embedded 
validity measures (i.e., CPT-3, Conners-3, BRIEF, BRIEF-A, and PRQ) in order to determine 
potentially invalid scores to exclude from analyses. 
On the CPT-3, scores were excluded for one participant for whom re-administration was 
“strongly recommended” due to a very elevated rate of omission errors. Three additional 
participants had an “abnormally high” rate of omission errors, and the CPT-3 recommended 
using tester observations to decide whether the test should be re-administered. These three 
participants were retained for analyses in order to conserve statistical power and to avoid 
eliminating potentially meaningful (i.e., valid) variability in CPT-3 scores. Moreover, a small 
number of invalid test scores are less problematic in research than clinical use because different 
response styles are likely to balance out in sufficiently large samples. 
 On the Conners-3, two participants’ scores were “possibly invalid” due to an overly 
positive response style, and an additional eight participants’ scores were “possibly invalid” due 
to an inconsistent response style. Because the Conners-3 only classifies scores as “possibly 
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invalid” (rather than probably or definitely invalid), a decision was made to include Conners-3 
scores for these ten participants in order to preserve statistical power. 
 On the BRIEF Parent Report, one parent had a “questionable” response style on the 
Inconsistency scale, but responses were retained in analyses because the inconsistencies were not 
great enough to produce a classification of “inconsistent.” On the BRIEF-A, four participants 
received elevated scores on the Infrequency scale, indicating that they endorsed items in an 
atypical fashion. Their scores were similarly retained in analysis to conserve power and because 
BRIEF-A scores were used as control variables rather than primary variables. 
 On the PRQ, one participant was excluded from analyses because the D index 
recommended interpreting the report with “extreme caution” due to the possibility that the parent 
portrayed the relationship in an excessively positive fashion. Three additional participants 
produced scores in the “caution” range on the D index and were retained in analyses. On the F 
(Infrequency) index, two participants produced scores in the “caution” range but were retained in 
analyses because their scores did not reach the “extreme caution” range. 
Normality of distributions. In larger samples of over 30 to 40 participants (Ghasemi & 
Zahediasl, 2012), the sampling distribution tends to be normal regardless of the shape of the data 
so parametric tests can be justified even when the data deviate from normality (Field, 2009). 
Nevertheless, all measures were assessed for normality of distribution using skew and kurtosis 
coefficients, as well as visual analysis of histograms and box plots. Skew and kurtosis 
coefficients between -2 and +2 generally indicate that a distribution does not deviate 
meaningfully from the normal distribution (George & Mallery, 2010). Though visual analyses 
suggested some skewness or kurtosis on several measures, skew and kurtosis coefficients were 
generally within the acceptable range for all measures except the Number Sequencing condition 
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of the D-KEFS Trail Making Test (kurtosis = 2.54). Statistical tests of deviation from normality, 
such as the Shapiro-Wilk or Kolmogorov-Smirnov tests, were not employed because these tests 
tend to be overly sensitive in larger samples (Field, 2009). Because only one measure was 
outside the generally acceptable range of -2/+2 for skewness or kurtosis, and because the sample 
size was relatively large, parametric tests were considered justified for subsequent analyses. 
Boxplots were used to identify outliers on each measure. For all data, identified outliers 
were within the acceptable range of scores for each measure and therefore were not deleted. 
Appendix H contains normality statistics for all psychosocial and neuropsychological measures. 
Descriptive statistics for all measures. Descriptive statistics for parent-report and 
neuropsychological measures appear in Table 4, followed by a qualitative description that further 
characterizes the sample. Statistics for a given measure or scale represent all participants with 
non-missing and valid data for that measure or scale. Using a threshold of α = .70 (Santos, 1999), 
all measures showed acceptable internal consistency (α = .74–.97), with the exception of the 
Gentle Discipline scale (α =.16), which was excluded from analyses. 
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Table 4 
Descriptive Statistics for All Measures 
Measure M SD Range α 
Parent-Child Relationship     
 Caregiver Sensitivity/Warmtha 
(PRQ) 
49.8 11.1 29–70 .86 
 Communicationa (PRQ) 48.9 11.1 16–64 .88 
 Discipline Practicesa (PRQ) 41.7 11.1 20–65 .86 
 Involvementa (PRQ) 50.7 10.9 28–73 .86 
 Parenting Confidencea (PRQ) 50.3 9.5 27–67 .79 
 Relational Frustrationa (PRQ) 51.7 11.3 31–80 .89 
Harsh Disciplineb 2.550 .799 1.00–5.67 .74 
Gentle Disciplineb 5.725 .631 4.25–6.75 .16 
Neuropsychological Assessments 
Intelligencec (WASI-II) 109.9 16.2 73–147  	 Number Sequencingd 
(TMT/Trails)	 11.0	 2.5	 2–15	 		 Number-Letter Switchingd 
(TMT/Trails)	 10.4	 3.3	 1–16	 		 Inhibitiond (CWIT/Stroop)	 11.1	 2.8	 3–19	 		 Inhibition/Switchingd 
(CWIT/Stroop)	 11.3	 2.9	 2–19	 	
 Omissionsa (CPT-3) 54.3 13.2 40–90  
 Commissionsa (CPT-3) 51.7 7.9 30–71  
 HRTa (CPT-3) 57.6 11.3 34–90  
 HRT SDa (CPT-3) 56.5 13.6 33–90  
Notes:  aT score, M (SD) = 50 (10). bUnstandardized, range = 1–7. cStandard score, 
M (SD) = 100 (15). dStandard score, M (SD) = 10 (3).  
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Table 4 Continued	
Descriptive Statistics for All Measures		 M	 SD	 Range	 α	
Working Memorya (WISC-IV) 51.0 10.3 35–72  
Parent Reports of Child    	 Global EFa (BRIEF)	 49.8	 10.5	 30–79	 .97		 Behavioral Regulationa 
(BRIEF)	 50.2	 10.5	 34–81	 .94		 Metacognitiona (BRIEF)	 50.3	 11.3	 30–86	 .96		 Working Memorya (BRIEF)	 51.0	 10.3	 35–72	 .90	
 Inattentiona (Conners-3) 53.8 12.5 35–90 .90 
 DSM-5 ADHD Inattentivea 
(Conners-3)	 54.8 13.1 35–90 .90 
Notes:  aT score, M (SD) = 50 (10). bUnstandardized, range = 1–7. cStandard score, M (SD) = 100 
(15). dStandard score, M (SD) = 10 (3).  
Parent-child relationship. Although mean T scores for all parent-child relationship scales 
of the PRQ were in the average (T = 41–59) range, there was considerable variability within 
scales. On the Caregiver Sensitivity/Warmth, Communication, Involvement, Parenting 
Confidence, and Relational Frustration scales, over one half of the sample (55.1–62.9%) fell in 
the average range. On the Discipline subscale, less than half of the sample (42.7%) scored in the 
average range, and almost half of the sample (49.4%) scored in the significantly below average 
range or in the lower extreme, indicating that few parents endorsed using punishment for such 
things as talking back to adults, failing to follow the house rules, and not showing proper respect. 
On the Harsh Discipline subscale, which had a potential range of 1 (never) to 7 (almost 
every day), the actual range was 1 to 5.7. The mean score was 2.6, and approximately three 
quarters of the sample (73.3%) had a score less than 3, indicating that parents in this study 
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tended to report infrequent use of harsh discipline strategies. Though none of the strategies on 
the scale was reportedly used frequently, the harsh discipline strategies parents reported using 
most often were threats of negative consequences (mean=3.8) and showing disappointment 
(mean=3.8). Physical punishment (mean=1.2) and withdrawal of affection (mean=1.5) were 
reportedly used least often. 
Internal consistency was very low (α = .16) for the Gentle Discipline subscale of the 
Harsh/Gentle Discipline Scale. Of the six possible inter-item correlations, the only significant 
correlation was between use of praise and affection and use of tangible rewards, r(88) =  .22, p < 
.05. Internal consistency did not improve appreciably when any one item was removed (α < .24), 
and thus the Gentle Discipline subscale was excluded from further analyses. The low internal 
consistency of the Gentle Discipline subscale in the current sample, relative to the Childhood and 
Beyond sample (Ellis, 2012; Freedman et al., 2013), may reflect changes in parental discipline 
practices since 1987–1988, when the factor-analyzed Childhood and Beyond data were collected, 
as well as the current study’s broader age range and greater ethnic and socioeconomic diversity.  
Neuropsychological assessments. 
Intellectual ability. The sample’s mean Full Scale IQ, estimated by the WASI-II two-
subtest form, fell at the upper end of the average range. Children’s performance ranged from 
borderline to very superior, and almost one third (31.1%) of the sample scored in the superior or 
very superior range. Mean scores on the Vocabulary and Matrix Reasoning subtests were also in 
the average range. Vocabulary scores ranged from borderline to very superior, with 
approximately one third of the sample (34.4%) performing in the superior or very superior range. 
Matrix Reasoning scores ranged from extremely low to very superior, with approximately one 
quarter of the sample (23.3%) performing in the superior or very superior range. 
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Executive functioning. Children’s mean performance was in the average range on all 
included conditions of the D-KEFS Trail Making Test (TMT) and Color-Word Interference Test 
(CWIT/Stroop). Within each condition, however, there was considerable variability. Scores on 
TMT Number Sequencing ranged from extremely low to superior, and scores on TMT Number-
Letter Switching, CWIT (Stroop) Inhibition, and CWIT (Stroop) Inhibition/Switching ranged 
from extremely low to very superior. 
Attention. On the CPT-3, children’s mean performance was characterized by an average 
rate of omission errors and commission errors, average reaction time (HRT), and high average 
variability in reaction time (HRT SD). About one quarter (22.7%) of participants had an elevated 
or very elevated rate of omission errors, and about one seventh (13.6%) of participants had an 
elevated or very elevated rate of commission errors. Over one third (38.6%) of participants had 
slow or atypically slow HRT scores, indicating slow or very slow response speed. Almost one 
third (31.8%) of the sample received elevated or very elevated scores on HRT SD, indicating 
below average to poor consistency of response speed. 
 Working memory. Children’s mean score on the Working Memory Index of the WISC-IV 
was in the average range, with almost two thirds (63.3%) of participants scoring in the average 
range. A greater portion of participants scored in the high average, superior, or very Superior 
range (26.9%) than the low average or borderline range (10.0%). 
Parent-report measures of EF, attention, and working memory. 
Executive functioning. According to parent reports on the BRIEF, children had a mean 
Global Executive Composite (GEC) in the Average range, with 8.9% of children scoring in the 
significantly elevated range, indicating marked difficulties with EF. Similarly, mean scores on 
the Behavioral Regulation Index (BRI) and Metacognition Index (MI) fell within the average 
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range. On the BRI and MI, approximately one twelfth of participants (7.8% and 8.9%, 
respectively) scored in the significantly elevated range, indicating marked difficulties with 
behavioral regulation or metacognition. 
 Attention. On the Conners-3 Parent Report form, children’s mean Inattention score was in 
the average range, with scores ranging from low to very elevated levels of concerns about 
inattention. About one sixth (16.7%) of the sample received Inattention scores in the elevated or 
very elevated range. Scores on the DSM-5 ADHD Inattentive scale also ranged from low to very 
elevated, with a mean score in the average range. About one quarter (25.6%) of the sample 
received elevated or very elevated scores on the DSM-5 ADHD Inattentive scale. 
 Working memory.  According to parent reports on the BRIEF, children’s mean working 
memory ability was in the average range. Though working memory concerns were average or 
below for the majority of participants (73.3%), about one quarter of children had mildly elevated 
(16.7%) or significantly elevated (10.0%) difficulties with working memory, according to their 
parents. 
Potential covariates and multicollinearity. The following variables were analyzed for 
use as potential covariates: child age, grade, gender, IQ, income, mother (or Caregiver 1) 
education, father (or Caregiver 2) education, and parent EF. First, the intercorrelations of these 
variables were assessed to determine potential multicollinearity (see Appendix I, Table I1). To 
eliminate duplicate data, only one sibling per family was included in correlations between two 
family-level (rather than individual-level) variables, including household income, parent 
education, and parent EF. Grade and age were significantly correlated with each other, and 
significant correlations were found among mother education, father education, and household 
income. No other potential covariates were significantly correlated with one another. 
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The intercorrelations of parent-child relationship variables were also examined to identify 
potential multicollinearity. A number of parent-child relationship variables were significantly 
correlated with one another (see Table I2 in Appendix I). As a result, collinearity statistics (i.e., 
tolerance and variance inflation factors [VIF]) were also evaluated during subsequent regression 
analyses. 
To inform which covariates to include in the main analyses, zero-order correlations were 
run between all higher-order cognitive variables and each potential covariate. In addition, in 
order to evaluate potential multicollinearity in the planned regression models, correlations were 
examined between potential covariates and parent-child relationship variables. Table I3 in 
Appendix I displays all statistically significant intercorrelations between potential covariates and 
variables of interest. Due to the large number of correlations run, the number of significant 
correlations expected due to chance was considered when interpreting the validity of statistically 
significant correlations. Significant correlations between potential covariates and higher-order 
cognitive variables were followed up with independent samples t tests (for dichotomous 
covariates) or Kruskal-Wallis H tests (for ordinal covariates) to determine whether groups 
differed significantly from one another. One-way ANOVAs and post-hoc tests were also run to 
determine significant differences between ethnic groups (White, African American, or other) on 
all higher-order cognitive variables and parent-child relationship variables. Table I4 in Appendix 
I displays significant group differences for categorical and ordinal covariates (i.e., grade, gender, 
ethnicity, household income, parent education, and parent EF). 
 There were several noteworthy associations between demographic variables and variables 
of interest. First, household income and child IQ were moderately, positively correlated (see 
Appendix I, Table I1), and both variables showed small to moderate positive correlations with 
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several neuropsychological measures (see Appendix I, Tables I3 and I4).  Second, parents who 
reported more difficulties with their own EF perceived their children as having more problems 
with inattention, EF, and working memory; however, parent-reported EF was not significantly 
correlated with children’s performance on neuropsychological measures of these skills. Third, 
White children demonstrated superior performance on several neuropsychological tests of 
attention and EF relative to African American children (see Appendix I, Table I4). By contrast, 
parents of White children reported greater concerns about EF than did parents of African 
American children (see Appendix I, Table I4). Fourth, household income was negatively 
correlated with parent-reported sensitivity/warmth, communication, discipline, and parenting 
confidence, indicating that parents with higher incomes reported lower levels of positive parent-
child relationship characteristics. Fifth, greater educational attainment among mothers was 
associated with lower parenting confidence (see Appendix I, Tables I3 and I4) but with superior 
child performance on neuropsychological measures of EF and working memory (see Appendix I, 
Tables I3 and I4). 
Based on the results of these analyses, as well as theoretical and empirical reasons, a 
decision was made to control for child IQ and parent EF in subsequent analyses. First, child IQ 
and parent EF were significantly correlated with numerous variables of interest in the current 
study (see Appendix I, Table I3). Second, child IQ and parent EF were not significantly 
correlated with each other, which limited concerns about multicollinearity. Third, controlling for 
child IQ allowed the study to isolate attention, EF, and working memory from general 
intellectual ability, which has shown significant associations with the measures used in this study 
(Ardila, Pineda, & Rosselli, 2000; Arffa, 2007; Park et al., 2011). Fourth, parent EF was 
considered a rough proxy for parents’ genetic contribution to children’s EF because the majority 
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of participating children (86 out of 90) had a biological parent as the participating caregiver. To 
retain power and simplify analyses, the four children with non-biological parents were included 
in the analyses that controlled for parent EF. 
Analyses of Study Hypotheses  
Primary hypotheses. 
Positive parent-child relationship variables. It was hypothesized that the following 
“positive” parenting dimensions would correlate positively with neuropsychological and parent-
report measures of children’s EF, attention, and working memory: caregiver sensitivity and 
warmth (1a), communication (1b), gentle discipline (1c), involvement (1d), and parenting 
confidence (1e). Partial Pearson correlation coefficients, controlling for child’s IQ and parent EF, 
were calculated between the “positive” parent-child relationship variables specified in 
Hypotheses 1a–e and both neuropsychological and behavioral measures of children’s EF, 
attention, and working memory. Due to the low internal validity of the Gentle Discipline Scale, 
the Discipline scale of the PRQ was used instead. Though this measure does not assess the type 
of “punishment” parents used, higher scores are meant to indicate more positive discipline 
practices (Kamphaus & Reynolds, 2006). Fifteen out of 135 possible correlations (11.1%) were 
significant, comprising a greater proportion than would be expected by chance (i.e., 
approximately seven correlations or 5%). Results are presented in Table 5 and discussed below. 
In the following text, Pearson correlations are described as small if the absolute value of r (|r|) is 
equal to or greater than .1, medium if |r| is equal to or greater than .3, and large if |r| is equal to or 
greater than .5 (Cohen, 1988). 
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Table 5 
Partial Correlations Between Positive Parent-Child Relationship Domains and Children’s EF, 
Attention, & Working Memory, Controlling for Child IQ and Parent EF 
 Caregiver 
Sensitivity/
Warmth 
Communication Discipline Involvement Parenting 
Confidence 
Neuropsychological 
Assessments 
(N = 86) 
     
Number 
Sequencing 
(TMT/Trails)	 -.04	 -.00	 -.22 -.04	 -.12	
Number-Letter 
Switching 
(TMT/Trails)	 -.21	 -.12	 -.03 -.03	 -.18	
Inhibition 
(CWIT/Stroop)	 .21	 .24*	 -.14 .15	 .18	
Inhibition/ 
Switching 
(CWIT/Stroop)	 .09	 .01	 -.23* .07	 -.06	
Omissions 
(CPT-3) 
-.15 -.14 -.16 -.18 -.21 
Commissions 
(CPT-3) 
-.08 .06 .15 -.00 -.11 
HRT (CPT-3) -.01 -.12 -.01 -.05 -.02 
HRT SD 
(CPT-3) 
-.21 -.10 -.03 -.12 -.17 
Working 
Memory 
(WISC-IV) 
.12 .12 -.15 .17 .11 
Note: *p < .05. **p < .01. 	
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Table 5 Continued 
Partial Correlations Between Positive Parent-Child Relationship Domains and Children’s EF, 
Attention, & Working Memory, Controlling for Child IQ and Parent EF 	 Caregiver 
Sensitivity/
Warmth	 Communication	 Discipline	 Involvement	 Parenting Confidence	
Parent Reports of 
Child (N = 89) 
     
Global EF 
(BRIEF)	 -.22*	 -.18	 .15 -.28**	 -.25*	
Behavioral 
Regulation 
(BRIEF)	 -.32**	 -.15	 .09 -.23*	 -.26*	
Metacognition 
(BRIEF)	 -.14	 -.15	 .08 -.23*	 -.16	
Working 
Memory 
(BRIEF)	 -.13	 -.02	 .12 -.20	 -.11	
Inattention 
(Conners-3) 
-.22* -.15 .09 -.27* -.23* 
DSM-5 ADHD 
Inattentive 
(Conners-3) 
-.18 -.11 .05 -.23* -.22* 
Note: *p < .05. **p < .01. 
 Hypothesis 1a. Parent-reported caregiver sensitivity/warmth was not significantly 
correlated with any neuropsychological measures but showed small to moderate negative 
correlations with parent-reported child difficulties with global EF, behavioral regulation, and 
inattention. This finding indicates that parents who reported warmer, more sensitive caregiving 
toward their child perceived their child as having fewer problems with inattention, behavioral 
regulation, and global EF. 
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Hypothesis 1b. Parent-reported communication showed a small positive correlation with 
EF performance on CWIT (Stroop) Inhibition, indicating that children characterized by their 
parents as more communicative had faster completion times on the classic Stroop test. 
Communication was not correlated with any parent-report measures of child EF, attention, or 
working memory. 
Hypothesis 1c. Parent-reported discipline practices showed a small negative correlation 
with EF performance on CWIT (Stroop) Inhibition/Switching, indicating that lower levels of 
parental punishment and discipline were associated with children completing the advanced 
Stroop task more quickly. Parent-reported discipline practices were not significantly correlated 
with any parent-report measures of child attention, EF, or working memory. 
Hypothesis 1d. Parent-reported involvement was not significantly correlated with any 
neuropsychological measures of EF, attention, or working memory. Parental involvement did, 
however, show small negative correlations with parent-reported concerns about the child’s global 
EF, behavioral regulation, metacognition, and inattention. Thus, parents who reported less 
engagement in parent-child activities perceived their child as having more difficulties with EF 
and attention than did parents reporting greater involvement. 
Hypothesis 1e. Parenting confidence was not significantly correlated with any 
neuropsychological measures but showed small negative correlations with parent-reported global 
EF, metacognition, inattention, and inattentive ADHD symptoms. Thus, parents who reported 
having greater confidence in the parenting role perceived their child as having fewer difficulties 
with EF and attention than did less confident parents. 
Negative parent-child relationship variables. Relational frustration (2a) and harsh 
discipline (2b) were expected to correlate with poorer performance on neuropsychological 
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measures and greater concerns on parent-report measures of children’s EF, attention, and 
working memory. Partial Pearson correlation coefficients, controlling for child’s IQ and parent 
EF, were calculated between the two “negative” parent-child relationship variables and both 
neuropsychological and parent-report measures of children’s EF, attention, and working 
memory. Results are presented in Table 6 and discussed in the following text. 
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Table 6 
Partial Correlations Between Negative Parent-Child Relationship Domains and Children’s 
Attention, Working Memory, and EF, Controlling for Child IQ and Parent EF 
 Relational 
Frustration 
Harsh Discipline 
Neuropsychological Assessments (N = 86)   
Number Sequencing (TMT/Trails)	 -.01	 -.02	
Number-Letter Switching (TMT/Trails)	 .23*	 .20	
Inhibition (CWIT/Stroop)	 .06	 .06	
Inhibition/Switching (CWIT/Stroop)	 -.02	 -.03	
Omissions (CPT-3) -.00 .14 
Commissions (CPT-3) .16 .11 
HRT (CPT-3) -.15 -.03 
HRT SD (CPT-3) -.00 .03 
Working Memory (WISC-IV) -.09 .09 
Parent Reports of Child (N = 89)   
Global EF (BRIEF) .58*** .04 
Behavioral Regulation (BRIEF) .61*** .04 
Metacognition (BRIEF) .38*** -.03 
Working Memory (BRIEF) .43*** -.01 
Inattention (Conners-3)	 .46***	 .13	
DSM-5 ADHD Inattentive (Conners-3)	 .42***	 .07	
Note: * p < .05. ***p < .001. 
Hypothesis 2a. Relational frustration was significantly correlated with one 
neuropsychological measure of attention, TMT Number-Letter Switching. Higher levels of 
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relational frustration were associated with children moving their pencil more quickly between 
numerically increasing numbers and letters. In addition, relational frustration showed moderate 
to large positive correlations with all parent-report measures of children’s EF, attention, and 
working memory problems. Thus, parents who reported greater conflict and stress in the parent-
child relationship perceived their child as having considerably greater problems with EF, 
attention, and working memory. 
Hypothesis 2b. Harsh discipline was not significantly correlated with any 
neuropsychological measures of attention, EF, or working memory. Moreover, unlike relational 
frustration, harsh discipline showed no significant correlations with parent reports of children’s 
difficulties with EF, attention, and working memory. 
Positive versus negative parent-child relationship variables. 
Hypotheses 3a–c. It was hypothesized that parenting factors would correlate more 
strongly with parent reports than neuropsychological measures of children’s EF (3a), attention 
(3b), and working memory (3c). In support of this hypothesis, parenting factors showed a greater 
proportion of significant correlations with parent-report measures of children’s EF, attention, and 
working memory than with neuropsychological measures of these abilities. For 
neuropsychological measures, only 3 out of 63 correlations (4.8%) with parent-child relationship 
variables were significant (see Tables 5 and 6), which did not exceed chance levels (i.e., 5%). By 
contrast, significance was reached in 18 out of 42 correlations (42.9%) between parent-child 
relationship variables and parent-reported difficulties with attention, EF, and working memory. 
Relational frustration accounted for one third of these significant correlations (i.e., 6 correlations 
out of 18). Of all significant correlations between parenting and attention/EF/working memory, 
the mean magnitude (i.e., absolute value) of correlation coefficients was r = .23 for 
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neuropsychological measures and r = .32 for parent-report measures of children’s abilities. This 
difference further supports the study’s hypothesis that parenting dimensions would correlate 
more strongly with parent-report measures than with neuropsychological measures of children’s 
attention, EF, and working memory. 
 Exploratory regression analyses. Five regression analyses explored the unique 
contributions of various parenting factors as predictors of both neuropsychological and 
behavioral measures of children’s EF (3a), attention (3b), and working memory (3c). Higher-
order cognitive variables were chosen as response variables if they correlated significantly with 
two or more parent-child relationship variables in the correlation analyses described above. 
Predictors for each regression model were chosen based on significant partial correlations 
between parent-child relationship and higher-order cognitive variables (see Tables 5 and 6, 
above). As in the correlation analyses, all regression analyses controlled for child IQ and parent 
EF. Control variables were entered in a first block, and parent-child relationship predictors were 
entered in a second block. The “forced entry” method of regression was chosen because 
statisticians discourage the use of stepwise methods (Field, 2009), and there were no a priori 
hypotheses to guide hierarchical entry. Collinearity statistics were within the acceptable range 
(i.e., tolerance > .2, VIF < 10; Field, 2009) for all variables in all regressions. Durbin-Watson 
statistics were between 1 and 3 for all models, indicating that errors were reasonably independent 
(Field, 2009). 
Hypothesis 3a. First, a multiple regression was conducted to predict parent reports of 
children’s difficulties with global EF (i.e., the Global Executive Composite of the BRIEF; Gioia 
et al., 2000) from caregiver sensitivity/warmth, involvement, parenting confidence, and 
relational frustration (see Table 7). The regression equation for the complete model was 
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significant (F(6,82) = 17.52, p < .001) and explained 56% of the variance (R2 = .56). 
Involvement was a significant predictor of global EF (t(82) = -2.38, p < 05), as was relational 
frustration (t(82) = 6.11, p < 001). Including the four parent-child relationship variables as 
predictors significantly increased the variance explained by the model, relative to including only 
control variables as predictors, ΔR2 = .27, F(4,82) = 12.40, p < .001. 
Table 7 
Summary of Multiple Regression Analyses for Parent-Child Relationship Variables Predicting 
Difficulties with Global EF (N = 89) 
  Model 1  Model 2 
Variable  B SE B β  B SE B β 
Child IQ  -.09 .06 -.14  -.13 .05 -.19* 
Parent EF  .62 .11 .53***  .47 .10 .40*** 
Caregiver 
Sensitivity/ 
Warmth 
     .07 .10 .08 
Involvement      -.21 .09 -.22* 
Parenting 
Confidence 
     .10 .13 .09 
Relational 
Frustration 
     .50 .08 .54*** 
R2  .30  .56 
F for ΔR2  18.15***  12.40*** 
Note: *p < .05. **p < .01. ***p < .001. 
A second multiple regression was conducted to predict parent-reported child difficulties 
on the Behavioral Regulation Index (i.e., one of the two BRIEF subscales that together constitute 
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the Global Executive Composite) from caregiver sensitivity/warmth, involvement, parenting 
confidence, and relational frustration (see Table 8). The Behavioral Regulation Index “captures 
the rated child’s ability to shift cognitive set and modulate emotions and behavior via appropriate 
inhibitory control” (Gioia et al., 2000). The regression equation for the complete model was 
significant (F(6,82) = 14.98, p < .001) and accounted for 52% of the variance (R2 = .52). 
Relational frustration was the only parent-child relationship variable that significantly predicted 
parent-reported difficulties with behavioral regulation (t(82) = 6.22, p < 001). Including the four 
parent-child relationship variables as predictors significantly increased the variance explained by 
the model, relative to including only control variables as predictors, ΔR2 = .31, F(4,82) = 13.43, 
p < .001.  
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Table 8 
Summary of Multiple Regression Analyses for Parent-Child Relationship Variables Predicting 
Difficulties with Behavioral Regulation (N = 89) 
  Model 1  Model 2 
Variable  B SE B β  B SE B β 
Child IQ  -.07 .06 -.11  -.11 .05 -.16* 
Parent EF  .52 .11 .45***  .35 .10 .30** 
Caregiver 
Sensitivity/ 
Warmth 
     -.10 .10 -.10 
Involvement      -.12 .09 -.12 
Parenting 
Confidence 
     .17 .14 .15 
Relational 
Frustration 
     .53 .09 .57*** 
R2  .21  .52 
F for ΔR2  11.46***  13.43*** 
Note: *p < .05. **p < .01. ***p < .001. 
A third multiple regression was conducted to predict parent-reported child difficulties on 
the Metacognition Index (i.e., the other BRIEF subscale that forms the Global Executive 
Composite) from parental involvement and relational frustration (see Table 9). The 
Metacognition Index measures parents’ perceptions of how well their child can “initiate, plan, 
organize, monitor, and sustain working memory” (Gioia et al., 2000). The regression equation 
for the complete model was significant (F(4,84) = 9.75, p < .001) and accounted for 32% of the 
variance (R2 = .32). Though involvement was not a significant predictor, relational frustration 
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significantly predicted parent-reported child difficulties with metacognition (t(84) = 3.38, p < 
.01). Including the two parent-child relationship variables as predictors significantly increased 
the variance explained by the model, relative to including only control variables as predictors, 
ΔR2 = .13, F(2,84) = 8.23, p < .01. 
Table 9 
Summary of Multiple Regression Analyses for Parent-Child Relationship Variables Predicting 
Difficulties with Metacognition (N = 89) 
  Model 1  Model 2 
Variable  B SE B β  B SE B β 
Child IQ  -.03 .07 -.05  -.06 .06 -.08 
Parent EF  .53 .12 .43***  .40 .12 .32** 
Involvement      -.14 .10 -.14 
Relational 
Frustration 
     .33 .10 .33** 
R2  .18  .32 
F for ΔR2  9.61***  8.23** 
Note: *p < .05. **p < .01. ***p < .001. 
Hypothesis 3b. A multiple regression was conducted to predict children’s parent-reported 
inattention (i.e., the Inattention scale of the Conners-3; Conners, 2008) from caregiver 
sensitivity/warmth, involvement, parenting confidence, and relational frustration (see Table 10). 
The regression equation for the complete model was significant (F(6,82) = 9.08, p < .001) and 
accounted for 40% of the variance (R2 = .40). Involvement significantly predicted children’s 
parent-reported difficulties with inattention (t(82) = -2.07, p < .05), as did relational frustration 
(t(82) = 4.30, p < 001). Including the four parent-child relationship variables as predictors 
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significantly increased the variance explained by the model, relative to including only control 
variables as predictors, ΔR2 = .21, F(4,82) = 6.98, p < .001. 
Table 10 
Summary of Multiple Regression Analyses for Parent-Child Relationship Variables Predicting 
Parent-Reported Inattention (N = 89) 
  
Model 1 
 
Model 2 
Variable  B SE B β  B SE B β 
Child IQ  -.11 .08 -.14  -.15 .07 -.19* 
Parent EF  .56 .14 .42***  .44 .14 .31** 
Caregiver 
Sensitivity/ 
Warmth 
     .04 .14 .04 
Involvement      -.25 .12 -.22* 
Parenting 
Confidence 
     .11 .19 .08 
Relational 
Frustration 
     .49 .11 .44*** 
R2  .20  .40 
F for ΔR2  10.40***  6.98*** 
Note: *p < .05. **p < .01. ***p < .001. 
Next, a multiple regression was conducted to predict parent-reported DSM-5 symptoms 
of inattentive ADHD (from the Conners-3 ADHD Inattentive scale; Conners, 2008) from 
parental involvement, parenting confidence, and relational frustration (see Table 11). The 
regression equation for the complete model was significant (F(5,83) = 8.39, p < .001) and 
accounted for 34% of the variance (R2 = .34). Relational frustration was the only parent-child 
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relationship variable that significantly predicted parent-reported DSM-5 symptoms of inattentive 
ADHD (t(83) = 3.73, p < .001). Including the three parent-child relationship variables as 
predictors significantly increased the variance explained by the model, relative to including only 
control variables as predictors, ΔR2 = .34, F(3,83) = 6.89, p < .001. 
Table 11 
Summary of Multiple Regression Analyses for Parent-Child Relationship Variables Predicting 
Parent-Reported DSM-5 Symptoms of Inattentive ADHD (N = 89) 
  Model 1  Model 2 
Variable  B SE B β  B SE B β 
Child IQ  -.09 .08 -.11  -.12 .07 -.15 
Parent EF  .58 .14 .40***  .43 .15 .30** 
Involvement      -.21 .13 -.17 
Parenting 
Confidence 
     .09 .18 .07 
Relational 
Frustration 
     .46 .12 .39*** 
R2  .17  .34 
F for ΔR2  8.82***  6.89*** 
Note: *p < .05. **p < .01. ***p < .001. 
 Hypothesis 3c. Due to the lack of significant partial correlations between parent-child 
relationship variables and working memory measures, no regressions were run to predict 
working memory from parent-child relationship variables. 
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Chapter 4: Discussion 
Summary and Discussion of Major Findings 
As children mature and face greater academic and social demands, their success relies on 
the continuing development of higher-order cognitive skills, such as attention, EF, and working 
memory. Despite the importance of these skills, little is known about how parents may foster the 
development of higher-order cognitive skills after the preschool years. The current study 
examined this question in a non-clinical sample of 8- to 12-year-old children. It was 
hypothesized that positive and negative dimensions of the parent-child relationship would relate 
to both neuropsychological and parent-report measures of children’s EF, attention, and working 
memory. Specifically, a positive affective relationship and supportive, consistent parenting were 
expected to relate to greater cognitive regulatory skills, whereas negative affect and harsh 
parenting practices were expected to relate to poorer cognitive regulatory skills. It was also 
hypothesized that parenting dimensions would more strongly relate to parents’ own reports of 
children’s higher-order cognitive skills than to performance-based measures of these skills. The 
majority of the study’s hypotheses were partially supported, and a small number were fully 
supported or rejected. Findings related to each hypothesis, as well as other noteworthy findings, 
will be discussed in light of the current literature. In addition, limitations of the current study will 
be discussed, and future directions will be advanced. 
Positive parent-child relationship dimensions. The current study partially supported 
the hypothesis that a more positive parent-child relationship would relate to superior EF, 
attention, and working memory in school-aged children. Controlling for children’s IQ and 
parents’ EF, children who performed more quickly on neuropsychological measures of EF (i.e., 
the CWIT/Stroop test) had parents who reported greater child-parent communication and use of 
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discipline practices. These correlations, however, may have emerged by chance due to the high 
number of correlations run. More compellingly, parent reports of children’s behavior showed a 
number of significant correlations with the parent-child relationship that greatly exceeded the 
number of significant correlations expected by chance. Specifically, parents who reported more 
sensitivity/warmth, greater involvement with their child, and greater parenting confidence rated 
their child as showing fewer difficulties with EF and fewer inattentive behaviors. Involvement 
showed a particularly strong relationship to parent-reported inattention; it significantly predicted 
parent-reported inattentive behaviors in a regression that controlled for other parent-child 
relationship variables. This finding suggests that positive parental engagement with the child 
may be the most influential parenting factor for fostering EF and attention in school-aged 
children. Involvement may be particularly crucial for providing opportunities for modeling, 
scaffolding, and fostering other positive aspects of the parent-child relationship, including 
warmth/sensitivity, communication, consistent discipline, and parenting confidence.  
The associations of positive parenting factors with EF and attention are likely 
bidirectional. Parents who are warm, sensitive, involved, and confident in the parenting role may 
enhance their children’s EF through modeling, fostering a secure attachment, and cultivating 
emotion regulation skills. Inversely, well-behaved children may elicit from their parents greater 
listening skills, greater involvement, and more consistent reinforcement of rules. At times, 
parents’ perceptions of children’s behavior may become a self-fulfilling prophecy. That is, 
parents who perceive their child as more capable of tasks such as paying attention, inhibiting 
impulses, and staying organized may provide parenting that promotes the skills they expect. 
Conversely, parents who view their child as poorly regulated may consequently treat their child 
in ways that lead to poorer cognitive self-regulation. 
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Contrary to the study’s hypotheses, no aspects of positive parenting were associated with 
parent ratings of children’s working memory. A number of possible explanations could account 
for this finding. First, children’s working memory may have a smaller influence on the quality of 
the parent-child relationship, relative to the influence of children’s attention and EF. A child’s 
difficulty remembering phone numbers, directions, or tasks may be less disruptive to the parent-
child relationship than a child’s difficulty avoiding distractions, inhibiting impulses, and 
initiating and carrying out tasks such as homework and chores. In addition, parents may be less 
accurate reporters of working memory than other cognitive tasks because working memory is 
rarely used in isolation, more frequently occurring as part of a complex task that also requires 
attention and other EFs. For example, cleaning one’s room requires holding in mind the various 
tasks (working memory); planning, initiating, and tracking completion of the various tasks (EF); 
and avoiding distractions (attention). Thus, parents may misattribute strengths or weaknesses in 
working memory to strengths or weaknesses in other skills, resulting in inaccurate reporting of 
working memory. Finally, the scale used in this study to assess parents’ perceptions of their 
child’s working memory was an eight-item subset of the index and composite scales used to 
measure EF; thus, the parent-report measure of working memory in this study had fewer items 
and lower reliability than the parent-report measures of EF and attention. 
Though a perceived positive parent-child relationship related to better parent-reported 
attention and EF, the proportion of significant correlations between parenting and children’s 
neuropsychological performance did not exceed chance rates. This finding does not contradict 
prior literature; earlier research has mainly linked positive parenting to behavioral outcomes, 
such as ADHD and disruptive behaviors, rather than to neuropsychological tests of higher-order 
cognition (Hawes et al., 2013; Lifford et al., 2008; Morawski et al., 2009). Most studies that have 
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linked positive parenting to children’s neuropsychological performance have examined children 
in preschool and below (Belsky et al., 2007; Bernier et al., 2010; Kochanska et al., 2000). 
Though a small number of studies have linked positive parenting to school-aged children’s 
performance on neuropsychological tests, they differed from the current study in important ways, 
such as examining an at-risk sample (Samuelson et al., 2000) or assessing children’s behavioral 
persistence rather than speed or accuracy on neuropsychological tests (Eisenberg et al., 2005). In 
a clinical or at-risk sample (e.g., with lower IQ or higher rates of ADHD), lower levels of 
functioning may leave more opportunity for environmental influences to exert a positive impact. 
In addition, the current findings may have differed from those reported with younger children 
because the frontal lobe develops more rapidly during the preschool years relative to middle 
childhood (Anderson et al., 2000). Children’s capacities for attention, EF, and working memory 
may become less receptive to parental influences beyond the preschool years, as neuroplasticity 
of the frontal lobe decreases. 
Parenting behaviors were expected to show modest relations to lab-based measures of 
attention, working memory, and EF; therefore, the very low number of significant relationships 
between parenting and lab-based measures was surprising. One possibility is that parent reports 
of children’s higher-order cognitive skills are considerably biased; they may not reflect the 
child’s true abilities, but rather the parent’s attitudes about the child and the parent-child 
relationship. A parent who feels warm, confident, and highly involved in the parenting role may 
overestimate her child’s attention and self-regulatory abilities. Conversely, a parent with fewer 
positive feelings and behaviors towards her child may underestimate her child’s higher-order 
cognitive skills. Such a bias would have important implications for clinical assessment 
(discussed below). An alternative explanation is that a child’s cognitive self-regulation on 
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artificial tasks in the presence of an examiner differs considerably from his behavior in a 
naturalistic family environment. For school-aged children, the parent-child relationship may 
exert little to no influence on laboratory-based performance, but a significant influence on 
behavior in the presence of parents. Conversely, children’s behavior with their parents is more 
likely to influence the parent-child relationship quality than is children’s performance on 
artificial tasks with an examiner. 
Unlike the other positive parenting dimensions, parental discipline and communication 
were unrelated to parent reports of children’s attention and EF. In the case of discipline, the lack 
of associations with parent-reported attention and EF may be due, at least in part, to the scale’s 
ambiguous items. As mentioned previously, the PRQ Discipline Scale frequently uses the word 
“punish” to refer to any negative disciplinary consequences; however, some parents might have 
interpreted the word to mean harsh disciplinary strategies such as yelling, threatening, spanking, 
or refusing to explain the reasons for rules or discipline. For this reason, the Gentle Discipline 
scale was used in addition to the PRQ scale, but its low reliability precluded any analyses using 
this scale. The Communication scale also suffered from limitations that may have contributed to 
its lack of associations with parent ratings of attention and EF. The Communication scale more 
strongly measures children’s communication with their parents than vice versa, and largely 
ignores the affective quality of these communications. Though a tendency to tell one’s parents 
about school, friends, and activities may reflect feelings of warmth and trust in the parent, it may 
capture other processes as well, such as attempts to gain attention from aloof parents or 
“chattiness” arising from difficulties with behavioral inhibition. 
Negative parent-child relationship dimensions. The current study partially supported 
the hypothesis that a more negative parent-child relationship would relate to poorer attention, EF, 
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and working memory. Controlling for children’s IQ and parents’ EF, children who performed 
more quickly on the primary EF condition of the TMT (i.e., Trails Number-Letter Switching) 
had parents who reported experiencing more relational frustration with that child. This 
correlation, however, may have emerged by chance due to the high number of correlations run. 
With regard to parent reports of higher-order cognition, relational frustration consistently 
emerged as the parenting domain most highly associated with inattention, EF, and working 
memory. Relational frustration had both the strongest and greatest number of correlations with 
attention, EF, and working memory, and it consistently emerged as the most significant predictor 
of parents’ reports of their child’s attention and EF in regression analyses that controlled for 
other parenting dimensions. This scale includes items such as “My child is hard for me to 
handle,” “I lose my temper with my child,” “My child and I argue,” and “My child tests my 
limits.” Relational frustration is likely to be greatest at times when parents perceive their child as 
unable or unwilling to comply with expectations. Notably, many of the parent-report items used 
to assess children’s attention, EF, and working memory referred to a child’s inability or 
unwillingness to comply with expectations or complete daily tasks. For example, items assessing 
inattentiveness included “doesn’t pay attention to details; makes careless mistakes,” “does not 
seem to listen to what is being said to him/her,” and “has trouble staying focused on one thing at 
a time.” Similarly, items assessing EF included “is fidgety,” “is impulsive,” “does not think 
before doing,” “loses [things],” and “has trouble getting through morning routine….” Therefore, 
it is unsurprising that parent-reported relational frustration correlated highly with parents’ 
perceptions of child difficulties in these domains.  
In contrast to relational frustration, harsh discipline was unrelated to parent ratings of 
attention, EF, and working memory. The lack of significant associations between harsh 
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discipline and higher-order cognition is likely due to the low variability in harsh discipline 
scores, with most parents reporting infrequent use of harsh discipline, perhaps due in part to 
social desirability bias. For relational frustration, there is probably a strong child-to-parent 
influence; that is, parents who experience their children as inattentive, impulsive, forgetful, and 
easily distracted are likely to experience a high degree of relational frustration as a result. 
However, it is also likely that a parent’s experience of relational frustration leads to poor parental 
modeling of cognitive self-regulation and a less secure attachment, thereby causing deficits in 
children’s attention, EF, and working memory. Moreover, some parents may experience 
relational frustration for reasons other than their child’s behavior, such as their own difficulties 
with emotion regulation or ineffective discipline practices. These parents may sometimes 
misattribute their experience of relational conflict to deficits in their child’s cognitive self-
regulation. 
Surprisingly, neither relational frustration nor harsh discipline related to poorer 
performance on neuropsychological measures of attention, EF, or working memory. As with 
positive relationship domains, negative parent-child relationship domains may have failed to 
show the expected associations to neuropsychological performance due to the artificial task 
demands and lab setting. It is possible that the lab setting and task demands more closely 
resemble a school environment than a home environment, and parents typically have few 
opportunities to view their children’s behavior at school. Alternatively, the null findings could 
reflect truly weak associations between negative parent-child relationship domains and children’s 
higher-order cognitive skills, perhaps due to the slowing maturation of the frontal lobes. If so, 
parent reports of poor attention, EF, and working memory in children may partially reflect 
parental bias resulting from relational frustration. 
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Positive versus negative parent-child relationship domains. One aim of the study was 
to evaluate whether positive or negative parenting dimensions related more strongly to children’s 
attention, EF, and working memory. The answer to this question depended on the type of 
measure used to assess higher-order cognition. When parents’ reports were evaluated, one 
particular negative parenting dimension—relational frustration—emerged as the most robust 
predictor of attention and EF. Relational frustration showed highly significant correlations with 
all parent-report measures of attention, EF, and working memory and strongly predicted parent-
reported attention and EF in all regression models. Involvement was also a somewhat robust 
predictor of parent-reported attention and EF; it yielded moderate correlations with all parent-
report measures of EF and significantly predicted parent-reported inattentive behaviors in 
regression. When neuropsychological measures of performance were examined, however, neither 
positive nor negative parenting demonstrated strong or consistent associations with attention, EF, 
or working memory. 
In light of existing research, it was somewhat surprising that lab-based measures of 
higher-order cognition did not show a stronger relationship to negative parenting than positive 
parenting. Researchers have consistently documented the tendency for negative experiences to be 
perceived as more salient than positive experiences (Finkenauer & Rimé, 1998) and to exert a 
stronger influence on learning and behavior (Costantini & Hoving, 1973; Penney & Lupton, 
1961). Moreover, in a task-based study of preschoolers’ inhibition (a component of EF), Roskam 
et al. (2014) found that maternal negative control (i.e., coercion, inconsistent or harsh discipline, 
and punishment), but not maternal support, predicted greater development of preschoolers’ 
inhibition over time. The current study may have failed to find a similar pattern due to true 
differences between children of different ages; specifically, the higher-order cognitive skills of 
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older children may be less susceptible to parental influences, including negative influences, due 
to the slowing development of the frontal lobe. With only three significant associations between 
neuropsychological measures and parenting measures, it would have been difficult for positive or 
negative parenting to emerge clearly as the more salient dimension. 
Other possible explanations involve unique features of this study. The range of harsh 
discipline in this study’s sample was restricted to relatively low levels of harsh discipline, which 
may have contributed to the insignificant association between harsh discipline and 
neuropsychological measures. Moreover, this study examined a non-clinical sample that was 
quite high functioning; in a sample exhibiting greater difficulties with higher-order cognition, a 
stronger pattern may have emerged between negative parenting and deficits on 
neuropsychological tests. Finally, the neuropsychological measures of EF used in this study 
suffer from the limitation that the primary measure of performance is speed. The D-KEFS Trail 
Making Test and Color-Word Interference Test do not yield normed composite scores that take 
into account both speed and error rates. Thus, these measures’ limited construct validity may 
have obscured true relationships between EF and aspects of the parent-child relationship. 
Additional Findings 
 In addition to the major findings, a few noteworthy patterns emerged in the data. Most 
surprising were the discrepancies between neuropsychological and parent-report measures of 
children’s attention, EF, and working memory. Whereas few relations emerged between 
parenting and neuropsychological measures, a number of parent-child relationship domains were 
associated with parent-report measures of children’s attention and EF. In particular, lower 
sensitivity/warmth, involvement, and parenting confidence, as well as greater relational 
frustration, related to higher levels of parent-reported child attention and EF; however, these 
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same parenting dimensions did not relate to lab-based measures of attention and EF, with one 
exception (i.e., relational frustration correlated negatively with TMT Number-Letter Switching 
performance). 
A combination of many factors may explain the low agreement between parent-report 
and neuropsychological measures of corresponding constructs. First, the same informant reported 
on both the parent-child relationship and children’s attention and EF; therefore, mono-rater, 
mono-method bias may have artificially inflated the strength of the associations between parent-
child relationship domains and parent-reported attention and EF. Relatedly, as mentioned 
previously, parents’ perceptions of their children’s behaviors may have been colored by the 
quality of the parent-child relationship. For example, a parent who experiences a high level of 
relational frustration might misinterpret a child’s behavior (e.g., perceive knocking over a lamp 
as intentional rather than accidental) or overestimate its frequency. Alternatively, parents may 
accurately report their child’s ability to apply attention and EF in the parent’s presence, but the 
child’s ability (or motivation) to do so may be higher or lower on an artificial task in the 
presence of an examiner. That is, neuropsychological and parent-report measures of higher-order 
cognitive skills may be accurate measures of distinct constructs, influenced by factors such as the 
task, setting, and people present. A child who has difficulty shifting her attention between 
numbers and letters on the Trail Making Test may, in fact, be skilled in real-life scenarios that 
require set-shifting, such as talking to a sibling while solving math problems. If lab-based 
measures are in fact low in external validity, their clinical utility should be called into question. 
Indeed, due to low agreement with behavioral report measures, researchers have questioned the 
clinical utility of the Conners CPT (Edwards et al., 2007) and D-KEFS Trail Making Test 
(Wodka et al., 2008) with regard to assessing inattentiveness and hyperactivity in children. 
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Parents typically see children completing familiar behaviors in familiar settings (e.g., at home, in 
the car, at the grocery store), typically in the presence of other family members. By contrast, lab-
based tasks are novel and highly controlled, and they occur in the presence of an unfamiliar 
examiner in an unfamiliar setting. These differences in setting and task demand may yield very 
different behaviors due to the child’s degree of cooperation, motivation, and distraction. 
Another noteworthy finding pertained to differences between ethnic groups on attention 
and EF. On average, White children completed TMT Number-Letter Switching more quickly 
than African American children, suggesting more highly developed EF, and they also made 
fewer omission errors, responded more quickly (HRT), and showed more consistent response 
rates (HRT SD) throughout the CPT, suggesting better vigilance and sustained attention. 
Inversely, parents of White children reported that their child had greater difficulties with global 
EF and metacognition than did parents of African American children. 
A number of factors could contribute to these seemingly conflicting findings. First, as 
discussed earlier, the CPT may be poor at detecting inattentive and hyperactive-impulsive 
behaviors in children (Edwards et al., 2007), so it is not particularly surprising that findings using 
the CPT-3 would differ from findings using parent-report measures of inattention and EF. 
Second, the advantage shown by White children on the CPT-3 could reflect measure bias rather 
than superior attention. To the author’s knowledge, no studies have explored ethnic bias in 
continuous performance tests, but such bias seems plausible. For example, due to ethnic 
disparities in education quality (Rothwell, 2012), a greater proportion of White students than 
African American students may attend well-funded schools whose curricula incorporate 
computer-based academic or “brain training” exercises. If so, the superior performance of White 
children on the CPT-3 could reflect greater experience with cognitive computer tasks rather than 
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greater attentional capacity. Alternatively, White children in this study may have had truly 
greater attentional capacity than African American children, perhaps because they tended to be 
of higher SES and to attend schools with greater opportunities and scaffolding for developing 
attention-related skills. White parents also may, on average, experience less stress and have more 
resources to devote to providing cognitive challenges and support for their children. Contrary to 
explanations based on socioeconomic disparities, follow-up t-tests revealed that White children 
and African American children in the current study did not differ significantly on household 
income, maternal education, or paternal education. Nevertheless, the small number of African 
American children in this study limited the statistical power of this comparison and may have 
obscured socioeconomic differences. Future research should explore the possibility of ethnic 
differences in performance on continuous performance tests.  
Cultural factors may explain why parents of African American children reported fewer 
problems with attention than did parents of White children. African American parents may 
prioritize different values than White parents, such as emphasizing manners and compliance 
(Dixon, Graber, & Brooks-Gunn, 2008) over attentive behavior. As a result, the average African 
American parent may report less concern than the average White parent about a given level of 
inattentiveness. In addition, White and African American parents may interpret behaviors 
differently. For example, an African American parent may interpret a child’s noncompliance as 
defiance, whereas a White parent may interpret it as inattention. Alternatively, if African 
American parents do place greater value on compliance, African American children may learn to 
focus and sustain attention better than White children, on average. In this case, ethnic disparities 
in parent-reported inattention could reflect true differences rather than measure or reporter bias. 
Regardless of the true contributing factors, racial disparities on both neuropsychological and 
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parent-report measures of inattention suggest that clinicians should consider the possible impact 
of ethnicity, as well as SES and other aspects of culture, on neuropsychological and behavioral 
report measures. 
Limitations 
 Though the current study addressed important gaps in the literature, several limitations 
should be noted. The first set of limitations relate to the study design. The study was cross-
sectional rather than longitudinal, so conclusions cannot be drawn regarding the directions of 
influence. Further longitudinal studies are needed to determine to what extent the parent-child 
relationship influences children’s higher-order cognition, and to what extent children’s higher-
order cognition influences the parent-child relationship. In addition, the parent-child relationship 
was only assessed from the parent’s perspective in order to reduce the burden of participation for 
children. In many cases, however, the child’s feelings about the parent-child relationship may 
differ from the parent’s and may relate uniquely to the child’s higher-order cognition and related 
behaviors. As another limitation, primary analyses controlled for parents’ EF in order to partial 
out parents’ genetic influences, but not all caregivers were genetically related to their children. 
For these caregivers, as well as for biological parents, controlling for parents’ EF may have 
filtered out some parental behaviors of interest, including the ability to model EF through 
involvement and control impulses in order to reduce relational frustration. 
A second group of limitations pertains to the study sample. Though the goal of recruiting 
100 participants was nearly reached, the sample size of 86 to 90 participants (depending on the 
analyses) was insufficient to detect small effect sizes in primary analyses. Therefore, the study 
may have underestimated the number or strength of relationships between parenting dimensions 
and higher-order cognition. In addition, the sample was not as socioeconomically or 
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intellectually diverse as intended; the majority of participants were Caucasian, middle- to upper-
class, and of average or higher intelligence, limiting generalizations to other populations. The 
sample also included several kinds of caregivers, including biological and adoptive parents, 
mothers and fathers, and even grandparents. The sample size was not large enough to analyze 
these groups separately, so analyses may obscure differences between types of caregivers. 
Relatedly, the sample included several pairs of siblings who shared a participating caregiver, 
resulting in non-independent data that may have inflated relationships between parenting and 
higher-order cognition. Though analyses could have been run with one sibling per family, doing 
so would have significantly reduced the sample size and underpowered the primary analyses. 
Lastly, an unknown proportion of participants with ADHD were medicated during the study, 
which may have improved their neuropsychological performance and obscured relationships 
between parenting and neuropsychological ability. Similarly, ongoing medication with 
stimulants may have influenced parent ratings of child behavior as well as the parent-child 
relationship. 
Final limitations pertain to the measures used in this study. The study had no strong 
measure of discipline practices; though efforts were made to supplement the ambiguous PRQ 
Discipline scale, the Harsh/Gentle Discipline scale suffered from low reliability and a restricted 
range. In addition, the neuropsychological measures of EF used in this study took into account 
performance speed but not accuracy, which may have resulted in overestimation of EF for some 
children and underestimation for others. 
Clinical Implications and Future Directions 
 The current study provided evidence that both positive and negative dimensions of the 
parent-child relationship, especially involvement and relational frustration, continue to relate to 
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parents’ perceptions of children’s EF, attention, and working memory in the school-aged years. 
Among this sample of 8- to 12-year-old children, however, the parent-child relationship appeared 
to relate more strongly to parents’ reports of their child’s EF, attention, and working memory 
than to neuropsychological measures of these skills. Together, these findings have implications 
for parents interested in promoting their child’s higher-order cognition, psychologists designing 
or implementing parent-oriented interventions for ADHD and related disorders, and 
neuropsychologists evaluating higher-order cognition in school-aged children. 
 Though the direction of effect needs further exploration, results of the current study 
provide preliminary suggestions regarding ways parents may reduce or prevent difficulties with   
EF, attention, and working memory in their school-aged children. To the extent that the parent-
child relationship influences children’s higher-order cognition (rather than vice versa), parents 
may wish to focus on increasing their involvement in children’s activities, limiting conflict and 
tension in the parent-child relationship, and increasing warmth and sensitivity in parent-child 
interactions. Moreover, parent-focused interventions for child ADHD and related disorders are 
likely to benefit from targeting greater parental involvement, enhancing warm and sensitive 
caregiving, and reducing parent-child conflict and tension. Notably, these are among the core 
missions of parent management training (PMT), which has the greatest empirical support of 
psychosocial treatments for child ADHD (Subcommittee on Attention-Deficit/Hyperactivity 
Disorder, Steering Committee on Quality Improvement and Management, 2011). Though PMT 
clearly improves child behavior, there is currently little evidence that it improves higher-order 
cognitive skills. Results of the current study suggest that parental influences, including those 
targeted by PMT, may have limited benefits for children’s neuropsychological abilities, but may 
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instead enhance children’s ability or motivation to apply their existing attention or EF skills with 
a particular parent. 
The current study has important implications not only for intervention, but also for 
assessment of higher-order cognitive abilities in children. The disparities identified between lab-
based and parent-report measures of higher-order cognition cast doubt on the validity of parent 
reports, suggesting that they may be heavily influenced by the quality of the parent-child 
relationship. Alternatively, neuropsychological tests may fail to capture children’s day-to-day 
behavior, which parents may tend to report accurately. Whether the disagreement between 
different assessment methods is due to parental bias, low external validity of lab-based tests, or 
other factors, the findings are noteworthy for neuropsychologists performing cognitive 
assessments of school-aged children. Most importantly, neither parent-report nor 
neuropsychological measures should be used in isolation when assessing symptoms or 
developing a diagnosis. In the context of neuropsychological assessment, the strongest evidence 
of difficulties comes from the convergence of both neuropsychological and behavioral report 
measures (Tsatsanis & Volkmar, 2001). When the two do not agree, this may reflect either 
reporter bias or a true lack of correspondence between children’s behaviors in different contexts. 
This study suggests that it may be common for neuropsychological and parent-report measures 
of EF, attention, and working memory to yield discrepant information, at least in a non-clinical, 
high-functioning sample. Therefore, neuropsychologists may need clearer guidelines for 
determining the presence of difficulties with attention, EF, and working memory, as well as 
ADHD and other neurocognitive disorders. Though the DSM-5 does not require 
neuropsychological test deficits for a diagnosis of ADHD, behavioral reports in isolation should 
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be interpreted cautiously due to the possibility of bias, perhaps stemming from the quality of the 
relationship between the parent (or other informant) and child. 
 This study extended existing literature on parent-child relationships and child cognitive 
development in several ways. It drew from an understudied age group, employed multiple 
methods to assess children’s abilities, examined both positive and negative parenting 
dimensions, and used a normative sample to examine parental influences across a broad range of 
child functioning. Nevertheless, many questions remain to be explored. For example, 
longitudinal research will be critical to determine to what extent parenting practices and the 
parent-child relationship quality influence school-aged children’s attention, EF, and working 
memory, and to what extent children’s capacities for these skills in turn influence parenting 
practices and the parent-child relationship. Studies across different age groups are needed to 
clarify at what ages children’s neuropsychological is most sensitive to parenting. Another 
question of interest is how variables such as child temperament, gender of the parent and child, 
family structure, and cultural variables may moderate the relationships between parenting and 
children’s higher-order cognition. Moreover, do different patterns emerge when parent-child 
relationship dimensions are assessed according to the child rather than the parent, or according to 
the observations of an objective observer witnessing a parent-child interaction? A family systems 
approach to these questions would help to illuminate the unique but interacting influences of 
numerous family factors on children’s higher-order cognition. 
Another line of research may pursue follow-up investigations into the low agreement 
between neuropsychological and parent-report measures of ostensibly similar constructs, such as 
EF, attention, and working memory. The field of neuropsychology would benefit from further 
knowledge regarding the agreement between lab-based and behavioral report measures designed 
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to assess similar constructs, as well as factors that influence the accuracy of parents and other 
observers. Relatedly, future research may investigate to what extent parent reports of child 
behavior match trained observer ratings of parent-child interactions. Such data could clarify 
whether parent reports differ from neuropsychological test results due to parental reporting bias 
or due to the tendency for children to exhibit different behaviors and abilities across different 
settings. 
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Appendix A: Recruitment Flyer 
  
 
This study is investigating the effects of stressful life events and current parenting 
practices on attention and problem-solving abilities in school-aged children.  
• Participation will involve:  
o An approximately 2½-hour visit with our investigators  
o You will answer a number of questionnaires about your child and your family 
o Your child will answer questionnaires about his/her behavior and will 
complete tasks that assess his/her cognitive ability, working memory, 
attention, and problem-solving skills 
• You will receive: 
o A $40 Meijer gift card  
If you are interested, please complete the participation form at emucaplab.com or call 
(734) 224-4068. Evening and weekend appointments are available! 
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Are you interested in participating in a research study?  
Do you have a child between the ages of 8 and 12?  
You and your child may be eligible to participate in the  
EMU Child Stress & Parenting Study! 
stockphotos!/!FreeDigitalPhotos.net!
 
This study is investigating the effects of stressful life events and current parenting 
practices on attention and problem-solving abilities in school-aged children.  
• Participation will involve:  
o An approximately 2½-hour visit with our investigators  
o You will answer a number of questionnaires about your child and your family 
o Your child will answer questionnaires about his/her behavior and will 
complete tasks that assess his/her cognitive ability, working memory, 
attention, and problem-solving skills 
• You will receive: 
o A $40 Meijer gift card  
If you are interested, please complete the participation form at emucaplab.com or call 
(734) 224-4068. Evening and weekend appointments are available!  
Approved by the Eastern Michigan University Human Subjects Review Committee 
UHSRC Protocol Number: 667394-6 
Study Approval Dates: 9/28/15 – 3/3/16 
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Are you interested in participating in a research study?  
Do you have a child between the ages of 8 and 12?  
You and your child may be eligible to participate in the  
EMU Child Stress & Parenting Study! 
stockphotos!/!FreeDigitalPhotos.net!
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Appendix B: IRB Approval 
  
EASTERN MICHIGAN UNIVERSITY 
                                                                  Education First 
 
 
University Human Subjects Review Committee ⋅ Eastern Michigan University ⋅  200 Boone Hall  
Ypsilanti, Michigan 48197 
Phone:  734.487.0042   Fax:  734.487.0050 
E-mail:  human.subjects@emich.edu 
www.ord.emich.edu (see Federal Compliance) 
 
The EMU UHSRC complies with the Title 45 Code of Federal Regulations part 46 (45 CFR 46) under FWA00000050. 
February 5, 2013                   UHSRC Initial Application Determination: EXPEDITED APPROVAL  
  
            
To:  Carol Freedman-Doan, PhD - Eastern Michigan University 
  
Re:  UHSRC # 131212  
Category: Approved Expedited Research Project  
Approval Date: February 5, 2014 
 
Title:  EMU Child Stress and Parenting Study 
 
 
The Eastern Michigan University Human Subjects Review Committee (UHSRC) has completed their review of your 
project. I am pleased to advise you that your expedited research has been approved in accordance with federal 
regulations.  
 
Renewals: Expedited protocols need to be renewed annually. If the project is continuing, please submit the Human 
Subjects Continuation Form prior to the approval expiration. If the project is completed, please submit the Human 
Subjects Study Completion Form (both forms are found on the UHSRC website).  
 
Revisions: Expedited protocols do require revisions. If changes are made to a protocol, please submit a Human Subjects 
Minor Modification Form or new Human Subjects Approval Request Form (if major changes) for review (see UHSRC 
website for forms).  
 
Problems: If issues should arise during the conduct of the research, such as unanticipated problems, adverse events, or any 
problem that may increase the risk to human subjects and change the category of review, notify the UHSRC office within 
24 hours. Any complaints from participants regarding the risk and benefits of the project must be reported to the UHSRC.  
 
Follow-up: If your expedited research project is not completed and closed after three years, the UHSRC office will require 
a new Human Subjects Approval Request Form prior to approving a continuation beyond three years.   
 
Please use the UHSRC number listed above on any forms submitted that relate to this project, or on any correspondence 
with the UHSRC office.  
 
Good luck in your research. If we can be of further assistance, please contact us at 734-487-0042 or via e-mail at 
gs_human_subjects@emich.edu. Thank you for your cooperation.  
 
 
Sincerely,  
 
 
 
 
Dr. Jennifer Kellman Fritz 
Faculty Co-Chair  
University Human Subjects Review Committee 
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Appendix C: Informed Consent and Assent Forms 
Figure C1 
Parent Consent Form 
 
 
 
Page 1 of 5 
 
Informed Consent to Participate in the Child Stress and Parenting Study 
Information to Consider Before Taking Part in this Research Study 
 
IRB Study # 131212 
 
You and your child are being asked to take part in a research study examining how life stressors 
and parenting affect children’s cognitive processes and behavior. Please read this information 
carefully and ask any questions you may have before agreeing to take part in this study. 
The person who is in charge of this research study is Dr. Carol (Ketl) Freedman-Doan, Ph.D. She 
is being assisted by her three doctoral students, Amanda Ellis, M.S., Miriam Goldstein, B.A., and 
Heather Hennrick, B.A., as well as undergraduate research assistants. This study is being 
conducted in fulfillment of the research requirements for graduate work. 
The research will be conducted at the Eastern Michigan University Psychology Clinic. 
This research is being sponsored by the Blue Cross Blue Shield Foundation of Michigan.  
 
Purpose of the study 
x The purpose of the Child Stress and Parenting Study is to learn how life stressors 
influence children’s cognitive processes and behavior, particularly their attention and 
executive functioning. Executive functioning includes processes such as planning, 
organizing, and working memory. 
x We are also interested in learning how the parent-child relationship, as well as parents’ 
cognitive functioning, are related to children’s cognitive functioning and behavior. 
Should you and your child take part in this study? 
Taking part in this research study is up to you.  If you choose for you and your child to be in the 
study, then you should sign this informed consent form.  If you do not want you and your child 
to take part in this study, you should not sign this form.  Please take your time deciding and ask 
any questions you may have. 
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Child Stress and Parenting Study: Informed Consent 
 
 
Why are you being asked to take part? 
We are asking you to take part in this study because you have a child between the ages of 8 and 
12. 
What will happen during this study? 
If you agree to be in this study, we will ask you to complete a short demographics questionnaire 
while your child spends 15 minutes completing a brief test of intellectual functioning  This task 
will determine whether your family is eligible for the study. If you are eligible, we will then ask 
you and your child to complete a series of questionnaires and cognitive tasks. 
You will answer questions about your child’s behavior and your relationship with your child. 
This will take a total of approximately 70-90 minutes, or less time if you have already answered 
some of this study’s questionnaires as part of other studies within the Psychology Department at 
Eastern Michigan University. 
While you are completing these questionnaires, we will ask your child to complete a series of 
questionnaires and cognitive tasks in a different room at the clinic. The questionnaires will ask 
your child about his/her own behavior and stressful life experiences. Altogether, the 
questionnaires and cognitive tasks will take approximately 85 minutes to 2 hours (including 
breaks), or less time if your child has already completed some of these measures as part of other 
studies within the Psychology Department at Eastern Michigan University. There will be 
scheduled breaks and snacks, and your child will also be allowed to take breaks whenever 
desired. 
The questionnaires you will complete are: 
x Conners-3-P (child’s attention, behavior, and academics) 
x BASC-2 Parent Rating Scales (child’s mood and behavior) 
x PRQ-CA (parent-child relationship) 
x BRIEF-C (child’s executive functioning) 
x BRIEF-A (parent’s executive functioning) 
x CLES-C (significant life events) 
x Discipline Scale (parent’s discipline techniques) 
The questionnaires and activities your child will complete are: 
x WASI-II (vocabulary and nonverbal problem solving/spatial reasoning) 
x WISC-IV Digit Span & Letter-Number Sequencing Tests (working memory) 
x CPT-II (attention) 
x Conners-3 (attention, behavior, and academics) 
x BASC-2, Self Report of Personality (behavior) 
x D-KEFS Trail Making & Color-Word Interference tests (planning and organizing skills) 
x CLES-C (significant life events) 
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Child Stress and Parenting Study: Informed Consent 
 
 
Risks and Benefits 
You may find some of the questions about your child and/or your relationship with your child to 
be sensitive. Your child may experience some frustration while engaging in the cognitive tasks, 
but no more than they would encounter in school. However, many children find the tasks fun and 
challenging. Lastly, should we see or hear anything that requires us to contact Child Protective 
Services, we have an obligation to do so. 
A potential benefit of participating in this research study is the opportunity to contribute to a 
greater understanding of the relationships between child stress, parenting, and cognitive 
processes. 
Compensation 
Your family will be given a $40 gift card per participating child, regardless of whether he/she is 
eligible after the screening phase and whether you or your child choose to withdraw in the 
middle of the study. 
Privacy and Confidentiality 
We will keep your study records private and confidential.  All parent and child participants will 
be identified by a participant ID number that will be on all forms.  The list linking names to ID 
numbers, as well as this consent form, will be kept in a locked cabinet.  The only people who 
will be allowed to see the ID list are members of the research team. 
We may publish what we learn from this study, but we will not include your name or any 
identifying information. All data will be presented in aggregate form only. 
If you have also participated in any other studies through the Psychology Department at Eastern 
Michigan University, we may ask you to sign a second consent form allowing us to use the data 
you provided in any of those studies. 
Voluntary Participation / Withdrawal 
You should only take part in this study if you want to volunteer.  You should not feel that there is 
any pressure to take part in the study.  You are free to participate in this research or withdraw at 
any time.  There will be no penalty or loss of benefits if you stop taking part in this study.  
You can get the answers to your questions, concerns, or complaints. 
If you have any questions, concerns or complaints about this study, call Carol (Ketl) Freedman-
Doan, PhD at (734) 487-1155. 
If you have questions about your rights, general questions, complaints, or issues as a person 
taking part in this study, call the EMU IRB at (734) 487-3090. 
You will be given a copy of this form for your records. 
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Child Stress and Parenting Study: Informed Consent 
 
 
Statement of Consent 
It is up to you to decide whether you want you and your child to take part in this study.  If you 
want to take part, please read the statement below and sign the form. 
 
I have read the above information and received answers to any questions I asked. I understand 
that by signing this form I am agreeing that my child and I will take part in research.  I freely 
consent to participate in this research study. 
 
______________________________________________    
Signature of Parent/Legal Guardian Date 
 
______________________________________________ 
Printed Name of Parent/Legal Guardian 
 
______________________________________________  
Name of Child Taking Part in Study  
 
Permission to Contact Child’s Teacher 
 
Sometimes children behave differently at home than at school. In order to get a fuller picture of 
your child’s cognitive functioning and behavior, we request that you allow us to contact your 
child’s primary or homeroom teacher. If we contact your child’s teacher, we will ask him or her 
to fill out a brief form indicating their impressions of your child’s academic performance and 
behaviors in school. You may still participate in this study if you choose not to give us 
permission to contact your child’s teacher.  
 
If you choose to give this permission, please check the box below and provide your signature. 
 
 I freely consent to have the study team contact my child’s teacher. 
 
______________________________________________    
Signature of Parent/Legal Guardian Date 
 
 
Child’s School: __________________________ City: __________________________ 
 
Primary/Homeroom Teacher: ___________________________ Grade: ______ 
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Child Stress and Parenting Study: Informed Consent 
 
 
Does your child have more than one teacher? (Please do not include elective teachers–for 
example, gym or music teachers). 
 
 Yes 
 No 
 
Future Contact and Follow Up 
 
Please check and initial the following box if you will allow us to contact you up to 12 months 
after your participation in this study. This will allow us to answer any lingering questions you 
may have, ensure you have had a positive experience at the Clinic, and inform you of any future 
follow-up studies for which you may have interest. You may still participate in this study if you 
choose not to give us permission to contact you after today’s visit.  
 
 ____I give my permission to researchers of this study to contact me up to 12 months after 
completion of today’s visit. 
 
 ____I give my permission to researchers of this study to contact my child’s teacher up to 12 
months after completion of today’s visit 
 
Physical Mailing Address:  ______________________________________________________ 
    (House Number and Street)    (Apt. #) 
     
    ______________________________________________________ 
    (City)    (State)   (Zip Code) 
 
Phone Number: ___________________________ 
 
Email Address: ___________________________ 
 
 
For Researchers Only 
 
I have reviewed the consent form in its entirety with the subject, explained the study, and 
answered all of his/her questions. I have given a copy of this consent form to the subject. 
 
_________________________________________   ________________________ 
Signature of Researcher      Date 
 
_________________________________________ 
Printed Name of Researcher 
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Figure C2 
Child Assent Form 
 
Approved by the Eastern Michigan University Human Subjects Review Committee 
UHSRC Protocol Number: 667394-9 
Study Approval Dates: 03/04/16 – 03/03/17 
 
 
 
Assent to Participate in the Child Stress and Parenting Study 
Information for Persons under the Age of 18 Who Are Being Asked To Take Part in Research 
 
 
 
Why am I being asked to take part in this research? 
You are being asked to take part in a research study about how parenting and stressful life events affect 
children’s thinking, reasoning, and attention.  You are being asked to take part in this research study 
because you are between the ages of 8 and 12. 
 
Who is doing this study? 
The people in charge of this study are Dr. Ketl Freedman-Doan and three graduate students: Amanda 
Ellis, Miriam Goldstein, and Heather Hennrick. You may meet other students at EMU while 
participating. 
 
What is the purpose of this study? 
By doing this study, we hope to learn how parenting and stressful life events influence children’s 
cognitive skills—specifically, their thinking, reasoning, and attention. We also hope to learn how these 
skills are affected by other factors, such as children’s relationship with their parents and their parents’ 
thinking and reasoning skills. 
 
Where is the study going to take place and how long will it last? 
The study will be take place at Eastern Michigan University.  You will be asked to participate in one 
visit which will take about 2 to 2.5 hours, or possibly less time if you have already participated in certain 
other studies within the Psychology Department at Eastern Michigan University. 
 
What will you be asked to do? 
• Spend 15 minutes completing a vocabulary task and a spatial reasoning task to determine whether 
you are eligible. This step may be skipped if you have already completed these tasks as part of 
another psychology study at Eastern Michigan University. 
• If eligible, complete a series of tasks that assess your thinking skills. These will take a total of about 
1 hour, or less time if you have already done some of these tasks as part of another psychology study 
at Eastern Michigan University 
• If eligible, answer a series of questionnaires about your behavior, academics, and significant life 
events. These will also take about 1 hour, or less time if you have already answered some of these 
questionnaires as part of another psychology study at Eastern Michigan University. 
• There will be scheduled breaks and snacks, and you may also take breaks whenever you would like. 
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Child Stress Study: Assent 
Approved by the Eastern Michigan University Human Subjects Review Committee 
UHSRC Protocol Number: 667394-9 
Study Approval Dates: 03/04/16 – 03/03/17 
 
  Page 2 of 2 
 
What things might happen if you participate? 
• You may find some of the questions uncomfortable or upsetting. For instance, a question might 
ask if you have ever experienced the death of a family member, or whether you have a hard time 
in school. 
• You may experience some frustration during some of the tasks, but no more than you would 
encounter in school. 
 
Is there benefit to me for participating? 
• Many children find these tasks fun and interesting, and you will be helping graduate students with 
their work. 
 
Do I have to take part in this study? 
You should talk with your parent(s) about taking part in this research study.  If you do not want to take 
part in the study, that is your decision.  You should take part in this study because you want to volunteer. 
 
Will I receive any compensation for taking part in this study? 
You personally will not receive any compensation for taking part in this study. However, your parent(s) 
will receive a $40 gift card for your participation. 
 
Who will see the information about me? 
Your information will be added to the information from other people taking part in the study so no one 
will know who you are. We may share your information with your parent(s) so that they can better help 
you. 
 
If you have also participated in another study psychology study at Eastern Michigan University, we will 
ask you to sign a second form agreeing to let us use the data you provided in any of those studies. 
 
Can I change my mind and quit? 
If you decide to take part in the study you still have the right to change your mind later.  No one will think 
badly of you if you decide to stop participating. 
 
What if I have questions? 
You can ask questions about this study at any time.  You can talk with your parents, guardian or other 
adults about this study.  You can also talk with the person who is asking you to volunteer. 
 
Assent to Participate 
 
I understand what the person conducting this study is asking me to do.  I have thought about this and agree 
to take part in this study. 
 
__________________________________________ _________________ 
Name of person agreeing to take part in the study Date 
 
__________________________________________ 
Signature of person agreeing to take part in the study 
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Appendix D: Community Referrals 
 
Community Referrals  
 
Assessment & Therapy 
__________________________________________________________________ 
 
• Ann Arbor Center for Developmental & Behavioral Pediatrics (734) 997–9088 
1601 Briarwood Circle, Suite 500 
Ann Arbor, MI 48108 
o Developmental and behavioral assessment, diagnostics, and intervention for 
children from birth through adolescence 
o Areas of expertise include autism spectrum, ADHD, school-related difficulties, 
parenting strategies, and behavioral modification 
 
• Ann Arbor Center for the Family (734) 995–5181 
2395 Oak Valley Dr., Suite 100 
Ann Arbor, MI 48103 
o Sliding fee scale 
o Neuropsychological testing, family therapy 
o Psychiatrist on staff 
 
• Center for Neuropsychology, Learning & Development (734) 994–9466 
1955 Pauline Blvd., Suite 100A 
Ann Arbor, MI 48103 
o Comprehensive assessment services 
o Therapy for individuals (child, teen, adult) and families, parent guidance 
 
• Eastern Michigan University Psychology Clinic (734) 487–4987 
611 W. Cross St. 
Ypsilanti, MI 48197 
o Child, teen, and adult assessment 
o Therapy for individuals (child, teen, adult), couples, and families  
 
• Huron Valley Child Guidance Clinic (734) 971–9605; Call CSTS to schedule an 
appointment at 734–544–3050 or 1–800–440–7548 
4125 Washtenaw Avenue 
Ann Arbor, MI 48108 
o Sliding fee scale 
o Child and teen assessment, treatment of children and their families utilizing 
individual, family & group therapy, crisis intervention, psychiatric evaluation, 
medication management, intensive client service management and outreach 
o Infant mental health services and substance abuse assessment and education also 
offered 
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o Appointments also available in Chelsea and Whitmore Lake 
o Psychiatrist on staff 
 
• Michigan State University Psychiatry Clinic (517) 353–3070 
909 Fee Road, B119 
East Lansing, MI 48824 
o Comprehensive evaluation and treatment for adults, adolescents, and children  
 
• Saint Joseph Mercy Behavioral Services Ann Arbor Main Number (734) 786–2300; 
Intake (734) 786–2301, Canton (734) 981–3800 
2004 & 2006 Hogback Road 
Ann Arbor, MI 48105 
o Psychological and educational testing 
o Treatments for adults, families, children, and adolescents 
 
• University of Michigan Center for the Child & the Family (734) 764–9466 
500 E. Washington St., Suite 100 
Ann Arbor, MI 48104 
o Sliding fee scale 
 
• University of Michigan Child & Adolescent Psychiatry (734) 764–7269 
2101 Commonwealth Blvd., Suite C 
Ann Arbor, MI 48105 
o Assessments (educational, psychological, neuropsychological, speech and 
language) 
o Treatment and evaluations for behavior disorders, anxiety disorders, 
developmental disorders, and mood disorders 
 
• University of Michigan Neuropsychological Assessment Services  
2101 Commonwealth Blvd, Suite C. 
University of Michigan Health Systems 
Ann Arbor, Michigan 48109–0716 
(734) 763–9259 
  
• Wayne State University Psychology Clinic (313) 577–2840 
60 Farnsworth Ave., Rackham Building 
Detroit, MI 48202 
o Sliding fee scale 
o Individual and group therapy, testing and assessment 
 
Specialty Services 
__________________________________________________________________ 
• Ele’s Place (734) 929–6640 
355 South Zeeb Road 
Ann Arbor, MI 48103 
o Free, weekly support groups for grieving children ages 3–18 and their parents 
  131 
 
 
 
• University of Michigan Family Assessment Clinic (734) 998–9700 
555 South Forest St. 
Ann Arbor, MI 48104 
o Sliding fee scale 
o Assessments, treatment, case record reviews, and court testimony on cases with 
questions of child maltreatment 
o Clinical counseling for children, adolescents, and their families experiencing 
trauma and abuse 
o Time-limited groups for mothers of sexually abused children and adolescents 
involved in dating violence 
 
• Student Advocacy Center of Michigan (734) 482–0489 
1921 W. Michigan Ave. 
Ypsilanti, MI 48197 
o Free non-legal educational advocacy and support for children from  low-income 
families in Washtenaw and Jackson counties 
o Sliding fee scale paid legal advocacy for special education services for children in 
Wayne, Livingston, Monroe, Lenawee, Washtenaw, and Jackson counties  
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Appendix E: Parenting Relationship Questionnaire 
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Figure E2 
PRQ Scales and Factor Loadings  
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Appendix F: Harsh/Gentle Discipline Scale 
Factor Loadings from the Harsh/Gentle Discipline Scale (Ellis, 2012) 
 
How much do you use each of the following techniques with 
this child to get him/her to do what you want him/her to do? 
(1–7 scale) 
7. Praise, Affection, Kindness .92 .18 
1. Explanations, Reasoning .89 .31 
6. Direct Orders and Firmness .81 .39 
9. Tangible Rewards .76 .29 
8. Threats or Tantrums .27 .79 
4. Withdrawal of Affection .13 .78 
3. Guilt or Crying .25 .75 
2. Criticism or Anger .45 .67 
10. Showing Disappointment .49 .64 
5. Physical Punishment .49 .50 
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Appendix G: Demographic Questionnaire 
 
Participant Number 
 
Demographic Questionnaire 
 
*Participant refers to your child 
 
Demographic Information  
 
1. Gender: (Circle) MALE  FEMALE 
2. Ethnicity: ______________________ 
3. Date of Birth: ___________  
4. Age: _______________ 
5. Handedness (right or left): ________________ 
6. Parents’ level of education (for example: GED, high school diploma, bachelor’s degree, master’s 
degree, doctoral degree, etc.): 
Father: __________________________________ 
 
Mother:__________________________________ 
 
7. Thinking about your household income and expenses, how would you describe the amount of 
money you (and your spouse/partner/family who migrated with you) have available each week? 
CIRCLE ONE 
(1) More than enough to meet all basic needs 
(2) Enough to meet all basic needs 
(3) Not enough to meet basic needs. 
Academic History: 
8. Participant’s current grade or highest grade completed:_______________________________ 
9. Has the participant been held back one (or more) year(s) in school? (circle) YES  NO 
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10. Has the participant obtained special education services in school up to now (for example: special 
education, speech therapy, occupational therapy, social work, etc.)? 
a. If yes, for what? ____________________________________________________ 
11. Has the participant ever been diagnosed with a learning disorder/disability?  
a. If yes, what?_________________________ Age of diagnosis?__________________ 
Medical History 
12. Has any member in your family or your spouse’s family been diagnosed with a psychiatric illness 
such as Depression, Anxiety, Bipolar Disorder (or Manic Depression), Schizophrenia or other? 
(circle) YES  NO 
If yes, please explain and specify the individual’s relationship to the participant (for example: 
mother, father, sister, brother, uncle, aunt, etc.) 
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________ 
11. Has any member in your family or your spouse’s family been diagnosed with a psychiatric illness 
such as Depression, Anxiety, Bipolar Disorder (or Manic Depression), Schizophrenia or other? 
(circle) YES  NO 
If yes, please explain and specify the individual’s relationship to the participant (for example: 
mother, father, sister, brother, uncle, aunt, etc.) 
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________ 
12. Has any member in your family or your spouse’s family been diagnosed with a specific learning 
disorder (e.g. reading, writing, math), Autism Spectrum disorder (e.g. Autism, Asperger’s, Pervasive 
Developmental Disorder), or Attention Deficit Hyperactivity Disorder (ADHD)?  
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(circle) YES  NO 
If yes, please explain and specify the individual’s relationship to the participant (for example: 
mother, father, sister, brother, uncle, aunt, etc.) 
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________ 
13. Place a check mark (√) in the box next to any of the following diagnoses the participant has 
previously received and indicate age of diagnosis: (check all that apply) 
□ Attention Deficit/Hyperactivity Disorder (ADHD): Age of diagnosis?________ 
 (Subtype: (circle one) Hyperactive-Impulsive, Inattentive, Combined) 
□ Autism / Asperger’s / Pervasive Developmental Disorder:  Age of diagnosis?__ 
□ Depression: Age of diagnosis?________ 
□ Anxiety: Age of diagnosis?________ 
□ Obsessive-Compulsive Disorder: Age of diagnosis?________ 
□ Conduct Disorder / Oppositional Defiant Disorder: Age of diagnosis?________ 
□ other mental health condition (please specify) ___________________________ 
________________________________________________________________________
____________________________________________________________ 
14. Has the participant ever had a head injury with loss of consciousness? (circle) YES NO 
If yes, at what age?__________ Please provide a summary of the accident: 
________________________________________________________________________
________________________________________________________________________
______________________________________________________ 
 
15. Is the participant currently prescribed medication? (circle) YES  NO 
If yes, please name the medications and for what they are prescribed: 
Medication     Condition 
_________________________________ ___________________________________ 
_________________________________ ___________________________________ 
_________________________________ ___________________________________ 
_________________________________ ___________________________________ 
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16. Please note in the following section any relevant medical or background information not previously 
mentioned (surgeries, hospital stays, imaging scans, etc.). 
_________________________________________________________________________________
_________________________________________________________________________________
_________________________________________________________________________________
_________________________________________________________ 
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Appendix H: Normality of Distribution for All Measures 
Measure/Scale Skewness (SE) Kurtosis (SE) 
Parent-Child Relationship   
Caregiver Sensitivity/Warmth (PRQ) -.24 (.26) -.69 (.51) 
Communication (PRQ) -.93 (.26) .33 (.51) 
Discipline (PRQ) .26 (.26) -.59 (.51) 
Involvement (PRQ) .02 (.26) -.68 (.50) 
Parenting Confidence (PRQ) -.20 (.26) -.52 (.51) 
Relational Frustration (PRQ) .40 (.26) -.21 (.51) 
Gentle Discipline -.05 (.25) -.79 (.50) 
Harsh Discipline .91 (.25) 1.7 (.50) 
Neuropsychological Assessments   
Full Scale IQ (WASI-II) -.04 (.25) -.75 (.50) 
Omissions (CPT-3) 1.50 (.26) 1.4 (.51) 
Commissions (CPT-3) -.24 (.26) .08 (.51) 
HRT (CPT-3) .74 (.26) .64 (.51) 
HRT SD (CPT-3) 1.10 (.26) .86 (.51) 
Number Sequencing (TMT/Trails) -1.4 (.25) 2.54 (.50) 
Letter-Number Switching (TMT/Trails) -.90 (.25) .11 (.50) 
Inhibition (CWIT) -.35 (.26) .37 (.51) 
Inhibition/Switching (CWIT) -.34 (.26) 1.11 (.51) 
Working Memory (WISC-IV) .10 (.25) .27 (.50) 
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Appendix H Continued: Normality of Distribution for All Measures 
Measure/Scale Skewness (SE) Kurtosis (SE) 
Parent Reports of Child   
Inattention (Conners-3) .92 (.25) .36 (.50) 
DSM-5 ADHD Inattentive (Conners-3) .91 (.25) .24 (.50) 
Working Memory (BRIEF) .32 (.25) -1.06 (.50) 
Behavioral Regulation (BRIEF) .56 (.25) -.15 (.50) 
Metacognition (BRIEF) .31 (.25) -.23 (.50) 
Global EF (BRIEF) .33 (.25) -.31 (.50) 
  
  145 
 
 
Appendix I: Analysis of Potential Covariates and Multicollinearity 
Table I1 
Intercorrelations of Potential Covariates 
 Grade Age IQ Mother 
(Caregiver 1) 
education 
Father 
(Caregiver 2) 
education 
Household 
Income 
Parent EF 
Gender -.10 -.16 .08 .02 .00 -.09 -.16 
Grade  .95*** .03 .12 .08 -.01 -.06 
Age   -.05 .06 .02 -.07 -.10 
IQ    .48*** .37** .46*** .01 
Mother 
(Caregiver 1) 
Education 
    .44*** .59*** .07 
Father 
(Caregiver 2) 
Education 
     .56*** -.20 
Household 
Income 
      .89 
Note: **p < .01. ***p < .001. 
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Table I3 
Significant Correlations Between Potential Covariates and Variables of Interest 
Potential Covariate Significantly Correlated Variables Correlation (r) 
Child Age HRT (CPT-3) -.23* 
 HRT SD (CPT-3) -.22* 
Child Grade Omissions (CPT-3) -.23* 
 HRT (CPT-3) -.28** 
 HRT SD (CPT-3) -.27* 
Child Gender† Omissions (CPT-3) .26* 
 HRT SD (CPT-3) .23** 
Child IQ Discipline (PRQ) -.22* 
 Omissions (CPT-3) -.24* 
 HRT (CPT-3) -.21* 
 Number Sequencing (TMT/Trails) .27** 
 Number-Letter Switching (TMT/Trails) .47*** 
 Inhibition (CWIT) .35** 
 Working Memory (WISC-IV) .35** 
Notes: *p < .05. **p < .01. ***p < .001. 
†1 = Female, 2 = Male. 
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Table I3 Continued	
Significant Correlations Between Potential Covariates and Variables of Interest	
Potential Covariate	 Significantly Correlated Variables	 Correlation (r)	
Household Income Caregiver Sensitivity/Warmth (PRQ) -.22* 
 Communication (PRQ) -.22* 
 Discipline (PRQ) -.22* 
 Parenting Confidence (PRQ) -.24* 
 Omissions (CPT-3) -.23* 
 HRT (CPT-3) -.33** 	 HRT SD (CPT-3) -.26* 
 Number Sequencing (TMT/Trails) .21* 
 Number/Letter Switching (TMT/Trails) .44*** 
Mother (Caregiver 1) 
Education 
Caregiver Warmth/Sensitivity (PRQ) -.24* 	 Communication -.22* 
 Discipline (PRQ) -.26* 
 Parenting Confidence (PRQ) -.28** 
 HRT (CPT-3) -.29** 	 HRT SD (CPT-3) -.22* 
 Number Sequencing (TMT/Trails) .27* 
 Number-Letter Switching (TMT/Trails) .49*** 
 Inhibition (CWIT) .38*** 
 Inhibition/Switching (CWIT) .40*** 
 Working Memory (WISC-IV) .33** 
Note: *p < .05. **p < .01. ***p < .001. 
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Table I3 Continued	
Significant Correlations Between Potential Covariates and Variables of Interest	
Potential Covariate	 Significantly Correlated Variables	 Correlation (r)	
Father (Caregiver 2) 
Education 
HRT (CPT-3) -.24* 
 HRT SD (CPT-3) -.24* 
 Number-Letter Switching (TMT/Trails) .45*** 
Parent EF	 Caregiver Warmth/Sensitivity -.21* 
 Parenting Confidence (PRQ) -.39*** 
 Relational Frustration (PRQ) .32** 
 Harsh Discipline (H/G Disc. Scale) .31** 
 Inattention (Conners-3) .42*** 
 ADHD Inattentive (Conners-3) .40*** 	 Global EF (BRIEF) .53*** 
 Behavioral Regulation (BRIEF) .45*** 
 Metacognition (BRIEF) .43*** 
 Working Memory (BRIEF) .44*** 
Note: *p < .05. **p < .01. ***p < .001. 
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